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Chemiſts, the H hilof 
phers, and even nec mn ie ici 


all contributed — 2 ſpoiling 
of Phyſic.; though we. muſt in gra- 
titude 9 that in ſome 
things it was the better for them 
Men are naturally exceeding fond of 
knowledge ; eſpecially in thoſe ien 
they think it much concerns them 
to underſtand; and ſo impatient, 
| og the often. embrace a ſhadow. 
for the ſubſtance; flattering * 
ſelves that th Packs what indeed 4 
they are almoſt intirely ignorant of, E 
| Had it ngt- been for ſom af. il | 
this kind, how could / moſt of the 
Phyſicians of. + ge laſt age have left 
the old beaten track of ee, care - 
fully the phenomena of diſeaſes; by 
whichth might be enabled to diſtin- 
guiſh them from one another, andduly., 
to PP the proper remedies, tranf- 
mitted tothem by their _Preeceliars, J 
cr found out. by, their, own, induſtry. 
a A, which, Arg: ing the hi- 
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cial al, view of what they | 
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1 ſooner e 
% a yen painful ſurvey of allt 
dhe material appearances and Cir: 
. cumſtanees of diſtempers, It t. werd 
5 ien a Lea thing if we knew 2 
| the nature naps — 1 
yi applied. to. it, to be able. @ cure dif, 


| 2 knowled ge of things. But 
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Practice of Phyſic muſt be that of 
reaſonable and attentive Natural Hi-- 


florians ; in the mean time 


aiming at the true aasee) of 


Nature, as far as our limited 
tie will allow us. We., muſt be tho- 


of the phznomena and cares of Dif- 
eaſes: we ſhould know the fabric of 
the animal machine, and the powers 
and the laws of the actions of bodies 
on one another; dro ping all reca-” 
rious theories and Mens 


roughly acquainted with the hitory 


as wad RÞ wad G — 
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diſeaſes. I hae in che caſt Ep. 


tempted to po g 


# Bes Ge — Periads: of Diſt 
colleQed. from thoſe in whom 


v8 "ſhould-onoft reaſonably: 


Dok from thoſe who,drewaup ſchem 
f the maladies of the! Human Body 
lg fancy and ſpecolayon band 
who, imagining ſuch periods to be 
t with their views of the 


0 Machine, would: nee 


themſelves to ſee them 
gues, the Small Pox, and ſome few 
others, wherein the bent is ſo ſtrong, 
| that the Phyſician i 18 ſcarcely able by 

all his efforts to alter the r 


courſe and tendency of Nature; And 
as the Natural Hiſtory of Diſeaſes, 
like that of other things, muſt ever 


precede the Natural \ Philoſophy: of 
them; ſuch views of the Hiſtaty of: 
Wes Hale and Teriods of Diſcaſes: 
toil muſk 


find them; thoſe I mean n e 1 
the. trouhle to obſetve and deſatibe 
1 Diſeaſes juſt as Nature ſhæwed them: 


| readily do-we: at. the very 
pounce ell puuge 
nately, | 


we hall find things 


R 
i 
* 
a 
* 
5 
* 
8 
1 
=. 
2 
= 
7 
. 
WR - 
of: 


NEU E. I” 
always be taken before 1 we at- 

"tempt to explain the hature and 
cauſes of 3 PPcarances, Es 


Rom.: , eng 9150340 Bar off 1 


10 The operation of Cathart | 
dicines treated of in the — DC. 
blayy is [another article wherein we 


; very much deceive” ourſelves from la 


pride of mindꝭ and a miſtaen con- 


| 2 faculties. How little | 
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- Aion of 


e really know | of thei as 


to act — no 7} 
ering only in their vari- 
dus Rinwlating forces? e 


We will lay aber hyf 
donſult mere! facts 5 


and that amt: all —— habe = 
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ſome 


Or ſpecific powers or 


virtues diſtinguiſhing them from the 
reſt of the claſs 5 5 which the 


are ranged. As is evident from the 
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born Rea firm and vigorous. mph” 
hay. ph d. their time in labour 
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er! 0 1 No! een 
3 age, almioſt incon- 
ce crinable to us; ahd propagated children; en- 
the good conftitation of their fathers, 
Z eenturies af years withour pain; 
E diſeaſe. . PDaravied: ! DIS 
But all this came to an end. The earth 
- itſelf wheteon men live, and from whence 
cbey have all their fubliftence, ſuffered: a very 
great . ee 2 The elements; grew len 
axurious, Thcir lives became 1 andtheſe 


1 


Py 


* A ESSAY on the 
Tos AY Such indeed is the ftuation of fallen man | 
* chat diſcaſes are unavoidable. - But in the firſt 
ages, when men lived in an active, ſobe and | 
ſimple manner, they were much rarer, and 
leſs ſevere, than in the later and more cor- 
rupt times. So that, though in all ages of the 
world all nations have been ſubjected to ſuch 
infirmities, yet theſe were leſs ſtudied, and 
fewer remedies diſcovered, than what a greater 
number, and a greater ſeverity of diſeaſes af- 
terwards rendered —— and Be my | 
11 22 ae Ne a = | 


2. At fiat ins cnc ifeaſes 
5 (as men were always liable to hurts, wounds, 

- bruiſes &c.) were moſt 'equent and « 
conſidered. Internal and ſpontaneous ones : 
were ſcarcer, and commonly looked upo om as 
judgments from the' hands of the Allhiphty' 

to whom alone application wu rn e 


| and deliverance. | lib MONT 
ics Ilg 3084 f 
Miſtom ad 2 corpora norhum. | 
1 flo credunt 4 numme -: MY e L 
Hæc & tela putant &. „ 2 


247 
1460 — 
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80 then people thinking theſe diseases ts be 
ſomething ſupernatural, and above human 
* Juven. Sat. x17, __ Cel: Medic. Pref. p. 2 * 
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+ „„ + - 


wo 


their medical Belps. ib Oslo, 


et A di... AD 2 a 


| Peri wdCbifes of Diſuaſes. 


nic, it is no wonder that neither their nature, © f 3 
dor hiltory, hor artful cure wete at felt b avs 


much minded and improved. as Were thoſe 
of al chiturgiral flature. Diſeaſes indeed 
Bot nam es from" 'ſorne' of their moſt obvious 
ymptoms; and ſme few remedies were 
bun Pars end of 'which was 'care- 

fully preſerved, and'applied' in ſimilar caſes, | 
Wirk tlie beſt judgment and diſeretion rude 


men were then capable of. But we may 


juſtly preſume, that in primitive times peo- 
ple's health and'recovery from diſeaſes were 
more owing to their ſound conſtitutions, and 


ſober lives, 7 to the en or virtue of 


of 55 Pp e 
* 9 "4 


hs. - 1 n ian | 
% 3. In ſome places of de es Hibs were 
EY rſons and ſocieties ſet apart for 


| alin Aa of diſeaſes. But though they 
collected remedies and receipts we do not find 
that in old times they carried their know- 


ledge or hiſtory of internal and ſpontaneous 
maladies to any height. Even in Greece it 
ſelf, where at length that part of medicine 
came to be better cultivated than any Where 
= for a long time it continued in a rude 


very iinperfect ſtate : In the time of the 


7 re War. they. e the management of 


521515 e ulcers 


1 A ESS AV on the. 


— and wounds, -which Apollo, hires 

aud Eſculapius had introduced, or, at leaſt, 
greatly improved in... the preceding age. 
And from Egypt they had got the) know- 
lege of ſome medicinal ſimples. But the 
peſtilence and other ſuch diſtempers, as con 
ing from the Gods, they did not attempt o 
cure; nor, as far as we know, ſo much as 
40 deſcribe. Eſculamius himſelf ſeems to 
have died of a violent Pleyropneumeny, But 
in thoſe days ſo-ignoxant were they of that 
diſeaſe, that from the lividneſs it left on his 
fide the opinion generally prevailed, that be 

was ſtruck dead by a thunderbolt fram Ju- 
ter* : for thoſe who died in this manner Were 
ſäaid to be yo in ancient times“, before the 
connexion of the paris of the eee 
| aw of iraſes were. waderſtood, 


111 541 


| 
r deſcendants nd be- | 
1 of Eſculapius extended their views f 
and practice, not confining themſelves hens | 
obſervations and cures of a chirurgical kind. 
They diſperſed themſelves thro” Greece, 'and | | 
! 

! 

0 

y 


dome of the neighbouring countries W 


Ds Said, in AcxN et. 


> Vid. Pindar. Pyth. Jo! Plat, deRepub, 3. a 
Aen. vIL, 773. 


< Hippocr. Coac. 111, 157 De Viet, Acur: vit 1. 
erected 
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0c 


of che fk, and the i 


1 There they kept regiſters of dlſcaſcs, 
of their antecedent cauſes, of their fymp- 


Qu 2 * 8 758 


auf RE ie of Diſeaſes 1 


into 


toms; of their and conſequetices, and 


of "Whit had been found either hurtful or 


advantageous in the courſe of them. Then 


it became à regular art, and the profeſſors 


theteof began to reduce it to form: They 
collated their obſervations together ; made 
up deſcriptions of diſeaſes ; and from various 
and innumerable experiments determined 


' thoſe things and methods, which had been 
| ee pom ono one W 


F. Many bad been the Aae m this 
kind, and ſome of them not with contemp- . 
tible fucceſs for that time, But at length 
aroſe the great Hrppocrates, who furniſhed 


with all the affiſtance that could be had from 


his predeceffors, and being himſelf a man of 
great natural parts, of inimitable ſagacity in 
obſerving the courſe of nature both in 4 
healthy and a morbid ſtate, and of unparal- 
leled application in ſtudying and comparing 
his own with the obſervations of the an- 


cients, ſet about the deſcription of diſeaſes 


with ſuch ſuceeſs, that in this reſpect few 
„ 


. for wing care 5 ar = | 


. An Es S A V en lle. 


$55 7 hat came after him have deſerved. to be 
— compared with him. That excellent xule, | 

Maden kixn, uundev d beregogæy „ i ſeems to have 
had deeply imprinted 1 in "his mind. How 
careful was he in obſerving all the external 5-1 

circumſtances which could any way affect 
thoſe who were committed to his. care ? 
The climate of the country, the ſituation of 

the towns, the ſeaſon of the year, the e 
of the winds, the various changes of the 
weather; nothing of this kind could eſcape 

him. He unde out what diſcaſes were oc- 
caſioned, and how they were to be inflyen- 
ced by any of theſe things. He conſid 
what ſhare the arne of age, ſex, con- 

| Kitution, ſhape, complexion, paſſions, man- 
ner of life, diet &c. had in producing ſuch 
and ſuch maladies. He has accurately de- 
ſcribed how they began, continued and end- 

_ ed, and all their ſeveral ſymptoms and periods: 

and conſequently has given us a method of 
propheſyin g the moſt probable events, when 
like caſes ſhall fall in our way. This was 
his maſterpiece. And as the art of Prog- 
noſticks is a very uſeful, and certainly the 
moſt ſurpriſing part of the practice of Phy- 
fic, and whereat the vulgar muſt tand ar 


* VI, FOR 17, 46. 
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4 by Wy 
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Period. and e of Di eaſe. "HM 0 . 
mazed, it has gained him the univerſal ap- £85AT 1 


plauſe of — ages: wherein, when Caps 
polytheiſm was in Wadue, e bel S — 


ke eee 


# 2 


* , — 


0 From 8 e he ar; 


| cond; at length at ſuch a perfect knowledge 


of the, courſe of diſeaſes, as to be able, by 


a careful notice of the various circumſtances 


of them, to foretel the very days of their 
great changes. In the hiſtories of fevers and 


feveriſh diſorders handed: down to him by 


his prdeceſſors in the Caan School, and like- 


wiſe in thoſe, whereof. he himſelf kept 
a regiſter, he found ſuch and ſuch 9 OE 
regularly to exhibit, certain particular phe-. * - . 
nomena, depending one upon another, pre- 


ciſely upon certain particular days: and that 
conſequently a phyſician was always to have 


- ſuch things in view in the een 20 
en 3 217 05 | 


— 8 1 the REFS of 1 5 
fevers as contained in his works, and ex- 
plained by thoſe, who have been at moſt 


pains to underſtand him, may, TN þ ba: 
ede to the RY" articles. 


1 B 4 1 Diſs 


, en the 


1 * i by 


KOSAY 1 Diſtaſe are various modificitions'sf: 

ww the! body eſſentially diſtinguiſbed one from 
another. Vea thoſe of a given claſs and 
denomunation, eſpecially fevers have their 
various eee! conflitiitions ; fo as that 
in different years and ſeaſons they diſcover a 

| ſpecific difference among themſelves by their 

various concomitant ſymptorns, and times of 

duration, + Arey of: N a face" 

| Oe 


+l Ss 


-oMi eG ai was dns 
is produced: wherein nature is conſtantly at 
work to bring the prcrant matter to ſuch 
. n . 15 p 
| TIT ee 5 


UI. Sometimes inihied 5 „We 55 
conſtitution of the patient is ſo good; or the 
feccant matter is of ſo little force; that it is | 

gradually overcome, and (va 
fibly expelled out of che body panlatime falu- 
tiane. But for the moſt part this pectm 
matter - is e groß, and of: fuch . 


that in its ex „ 
by a plentiful and yery bst. 


ble evacuation, 


. * 4 S 4 * 4 1 
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by nent, urin, ſolibal ion, vomir, or Ball 
Aud t may happen too that nature may not 


ind wo the fabric, uſe and importance, 
1 ni 


bebe of body, a large 2 by the 


8 is of ſortjs Conſiderable 
bloodveſitls, as of "the noſe, or ans, of 1e. 


nu but 'moſt ene ve plettifat 44” 


ne of the great emuntfories, 45 


be able to digeſt the morbid matter N 


| hy to have it freely expelled out of the body a 


ſo that it is {ll retained there, and b by an 


are; thrown" only out of the mals: of. 
blood, ' and 1 courſe of circulation 


upon fome parti : fo as to end 
N hh th e i og te 


"2 


N. 


other” citcùmſtances of the part ſo affected, 


| n the ee 


9 4 


S113 0 Tf3 4 W-7 # fe, +# 23 3 — 1 144 


V. In the b. 


* 
2 


fever the 21 58 is very N 


mixed with the maſs of blood; * and then the 
diſeaſe is ld to be in a crude fate, . Aﬀier After 
wards ſucceeds the concattion, when 1 it is 
gradually, in certain determined ſpaces, of 
* geſted, and rendered tt $0 4 


undergo 


| * E 8 J Tits: — 


8 a ſeparation from the reſt of the mais, 
a am age the body. Which. 


bod-to-oldad 

VI. Sometimes the peccant. matter. is a; 

malignant, or the patient. ſo unſound," or his; 

management ſo itregular, that be ſuffers. a. 
k d p 


great many diſorderly parc 
tial evacuations; and at 


or with difficulty wears — he og 


rc. 
But ordinarily 1 the diſeaſe goes regular on, 
the figns of a beginning concoction appear, 


av Ig, Kl wen Nine, X44 a 


and, hel! it is accompliſhed, follows the e Here 
turbatio critica, an increaſe of ſome violent, 


ſymptoms, and. a ſtruggle, as it were, be⸗ ; ; 
tween the force of nature, aud the force 


of the diſeafe juſt before the critical eVacua-: 
tion. Which is performed ſuddenly, ſo as, 
when attended with bad and unfavourable. 
ſymptoms, to kill the patient; or on the 
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ble reaſons; as juſtly we might expect 
_ from one of his education and profeſſion in 
the arts of ſpeaking and writing well. Thus 

ſetting out, and accompanying his theory 

with a great indulgence: and tenderneis in 

moſt of Warane 8 a 
his?followkes the 2 of \Hiypocruter's 
periods and critical days. So that we find 

Celſus having no regard to them in the ma- 
nagement of fevers; though in other things 
a great admirer and copier of the venerable 


author of that doctrine; and who in par- 
ticular has tranſcribed very many of the ch 
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Greek ſcheme has met with among the mo- 
derns. We are the favourites of provi ö 
reſerved unto theſe later days of light and 
We are poſſeſſed of the wii- 
2 — we have in our Hands 
the moſt valuable of their treaſures; and 
have beſides acquired numberleſs additions 
of our own in all polite and uſeful learning. 
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trary in old times the firſt Phyſicians had little 
or no philoſophy, very little geometry, nor 
much anatomy: they neither took the body 

in a chemical nor mechanical view: in ſhort 
the Phyſiolagia medica was very ſeanty, and 
took up but little of their time and pains. Nor 
did they deal in the ſtudy of Languages, Cri- 
ticiſms, — Hiſtory, Mathematies, Na- 
tural Hiſtory, Natural Philoſophy; Chemy, 
Botany, andeverythingelſe the modern phy- 
ſicians account neceſſary, convenient, or or- 
namental qualifications. ' So that having few 
other helps, and not many avocations; they 

| applied themſelves the more diligently to the 
eareful notice of diſeaſes, their various ſymp- 
toms, changes and periods; ſince it was only 
upon theſe they were to build a foundation 
for a regular practice. We are in a very 
different ſituation, We pretend to know 
not a capillary blood veſſel, ſcarce a nervous 
filament, can eſcape our narrow and accurate 
all che various 2 rey the — We 
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— tion, velocity, Ge. of the fluids. ' 80 that 
we have the animal machine laid open to 
our view. All theſe are noble advances in 
theory, and are conſequently confiderable 
P in the practice of Phyſic, if not by 
an overweaning fondneſs too much relied 
on. But I fear that in confidence of them 
we are not at ſufficient pains; or perhaps 
have not yet ſufficient data to determine 
exactly the nature of diſeaſes, ſo as to ma- 
— them in a ſcientiſcal manner, as the 
improvers on the Harveian diſcovery have 
commonly propoſed : XAT gag c d- 
vi eidora rag doug ®, We have in- 
deed got ſo much of the true phyſiology of 
diſeaſes, and ſo many general rules drawn 
from our eſtabliſhed theories, as to render 
our practice much eaſier chan formerly. 
But then, truſting too much to theſe rules 
and theories, our obſervations of particular 
diſtempers, of their ſymptoms, and periods, fol 
and various connexions are ſeldom fo care- i 
ful and accurate, as were - thoſe of the an- ay, 
alot, whole ſcarcely any thing elſe to do, Bo 
or to rely on (e tanto priſcorum cura ferti- a 
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our time ſpent in learning and cultivating 
various languages, ſciences and arts, almoſt 
foreign to Medicine; and which in the pre- 
ſent imperfection of — nature muſt (ex- 

cept in a few extraordinary geniuſes)! rather 
3 than advance our progreſs in this 
chiefeſt part of our profeſſion. A diſadvan- 
tage from which the ancient Greeks were 
yu ; and only introduced when Phyſic 

wat frdach far through the world; and Phi- 

loſophy began to be blended with it. Pond to 
confound its priſtine ſimplicieiʒ. 

After all this it will not be wondered at, 
if in our days the doctrine of Pen gnoftics' 
be leſs minded than formerly. And beſide 
that we are not ſo careful as the ancients 
were in obſerving the true courſe or bent of 
nature, it may perhaps be alledged we do not 
follow out that beautiful ſimplicity of practice 
Hippocrates was ſo remarkable for, which 
Sydenham endeavoured to reſtore, and. which 
Boerhgave has reduced into a well connected 
and elegant ſyſtem. Do not we by our 
cles e, and officious ora an 
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what is owing to art, and what to Nature 
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if, in a malt of out other prov 


doerines of. Grifes anc> Gritical — be al- 
moſt loſt amongſt us, ho in health are un- 
der ſuch an irregular regimen of diet, and in 
a morbid ſtate under ſuch an irregular and 
negligent method of cure. However, not- 
withſtanding all theſe; diſadvantages, upon 
an exact ſcrutiny I doubt not but we ſhall 
find a greater conformity between the ap- 
of diſeaſes in theſe our times and 
climates with the hiſtories and obſervations 
of Hippocrates, than what one at firſt would 
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Aaudable ſpittings, the patient is cured on the 
| days. Werra 1G 
2 Adria. bliſter appearing on üs 
33 beginning ſnews the diſeaſe 
will be ae The ctiſis on 
Mint reN ud vimebiqge od: TT 
b BBR. Thoſe whe have bilbous ſpittings 
kevriſe turning purulent on the y or ſubs 
ſequent. n commonly die on thong 
en 00 Pr 27 2 25 3 bat 2 LY 
V 
© Coac. III, 132. III. De | Mark, XXL 33. De 
Aﬀet. VIII, 18. Galen. Loma in Aph. I, 12. 
r 
* Pren . e . ; Opec. ML, 1535 155 


160. II. De Morbo, XLI. 1 | 
56 6. Aret, e Car "ke, þ, 0 
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Vea if theſe Ipittings come very unfayorably af Ar N 
with ether bad ſymptoms, the patient dies weed 
even before the 14, as on the g r 
C. Hoody and dark culoured urine with 
_ a confuſed ung GO POTN: 
tends death on the 14. 
DD. Thus wre ſes how very ofen the 
14th day proves gritital in a pleurify +. 
And aſper the ſams manner by Hifpocrnter's | 
obſervations a prriprenteeny is often termi- 
— 14 days by death ar reo ry. 
EE. This is confirmed by more fecent IS 
amn We ſind in Dr. Muſchenbroet's 
journal that in March 1729 there aroſe a 
„ 
„ And in a perry, if there be not an 
expurgation by ſpitting on the critical days, 
or the patient other ways cured before the 
"Hp he . falls into * r. 


ce = 161. N 


ö 2 Ft 
_ De blocks XL, 
2. 16, LXI 55 
IX, 13. De Int. Affed. IV, 10. e 


T 
© Phib/ 'T'rand, | 
* 1 6 
De by 6. XIII, 4 De Affe VIII, 20. 
| a0 . Cui. 1 2 . 
GA AT 
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yo - \wJ An E 8 SA V on Mis SY 
| #8 * 5547 The danke of falling in the ſame manner 
: — an empyema continues longer in a perip. 
| | neumony, the crifis of which is forrictimes 
= bn +4794 out till the 2 1 or 22 day. 
= © GG: ATubercle(pipa)in the e con. 
ühues inflamed 1 4 days. 19 115590 abit 

| ' HH. At Utrecht i in the | -16f the 

| year: 1729 came in anginous Eo which 

uſed to diſappear on the 53 day; but ſome- 

times returning about the 7 were finally 

II. But in Dublin ann. 1693 there was an 
epidemical 'catarrhous' fever, or cold vaſtiy 

more irregular, which, when mbderate, 

uſually was over in 8 or 10 days. But in 

thoſe in whom it roſe to a greater height 

it continued a fortnight, 3 N (OR * 

times above a monti g hh 

- KK. Hippocrates ſays that i in a e 

5 if they dee not in e 


tecover ©, 


Pren. xiv, 1. "Surg In, 162. De Died. Jud, 
VIII, 17. I. De Morb. XXIV; 7. 10. III. De Morb. 
XVI. 21. 31. 34. De — Ov an 1 r 
. 52 505 i | 
De Morb. LV, tn 

< Muſchenbr. in Phil. ont. 42 225 1 
Molyneux in Phil. Tranſ. Abr. 2. 45 
»De Dieb. Jud. VII, ill. Be Morb. KI, 12 
c 3 13. 19. Aenne 
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| Perind and Criſes of Nice. 


egularity in that wild, unmanage- x 
able and proteiform diſeaſe the "Gout. And 


yet the careful and exact Sydenbam, who 
| had often experienced it in himſelf, found 


that in the more vigorous and hale oonſtitu- 


tions it was commonly made up of a cer- 
particular paroxyins, ſo as 
Some 
thing like to which I think I have had oc - 
But we are not 


to expect any great uniformity it in this matter. 
| Sydenham himſelf allows that. in the more 


tain number of 
to be accompliſhed in 14 days 


caſion likewiſe to obſerve. 


= broken and infirm people it may laſt 2 


or 3 months *. And, according to Hippocra- 


tes, podagrical diſeaſes, the- inflammation 
going off, are ſettled in 40 days :. And he 


aſcribes the ſame duration to the ar in 


young men *, 


17. * In e fimilar dif- 
eaſes the xx (or xx1) is a very powerful cri- 
tical 7. Some of theſe fevers, which in 


- Oper p. 438. 632. Vid. & one oft oa 


, hp : 438. 440. 6 


VI,, 49. We v1, Vid. ; & Call, 


* II. Ak i 


5 pet] -$ 5 
E 2. F . their 


"it No body would expect any 3 * 
type or regu a 


if 14 3 


TE 5 ther oidiiary epurle thould end in 2.0 


2 ESSAY * pals” 


CY V night, are carried on farther to that time, 
as was remarked of Sydemhanm's great and 
cardinal Jepuratory "Hier Hi 1661, 1662, 
1663, 1664 ; as alſo of that more inflam-' 
9 14% K ann. 1673, 1674, 16753 See 
I. L. So ſometimes the Peri pneu. 
5 & 16. FF. 80 Hkewiſe the e 
law gemitertian ann. 170 1 f. 16. O. 
che Morbus e 16, P. ” Buy 
livi's Roman Meſenterick fevers $ 2 5 
A ſo of one of the years Gee 
| 5 5. G. And ſo too of the fata end of 
ton's London Zune vue an. 15 58, Ce. $. 
5. U. and of the Dyſenteric uv al. 
1866 ST: 

B. The aytutnnal and winter puren 
fevers of the 34 confiiturion in Thafis de- 
ſcribed by Hippocrates were for the moſt 
part judge on the 11, but in ſome not 
till che 20 daß. 

C. In the ſame colititilon there appel 
fevers with parotid ſwellings judged on the 
20 day. But ſome of theſe, having a 
criſis on the 7, relapſed after an intermiſ- 
ion of 9 days, ond. mine ade on the 4 


J. E 1 
e „ 
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Periath and Criſes e Diſeaſ. 


| of this ſecond fever, which falls on the 20th F# 547 Z 
| from! the: bogingjng +, Aud ochars had a en | 


_ crifis on the ſame 7 day, an injermiſſion 
10 6 days, and then, relapſing on the 14th, 
| got a final crifis on the 7 of this. naw ſquat; 


or the go from the beginning. 


| D, Mack aer the. kene mare forms: 
of the midwinter phreniticat fevers grew 
caſy abdut the 1 1, returned of the 14,008 | 


ended: critically on the 2. 
E. In the firſt Tagan eonflitution- the 


fevers had been of a much ſlower kind. n 
l autumn che ſhorteſt of them 
were judged about the 20 day 2: moſt of 
chem. continued till about the 40, mam til 


ſummer and 


about double that time 9. 


PF. At Wrotiflaw am. chain there nth 
an epidemic ptteelual fever, which reachs . 
ed to the 21, now and then to the 40 


ending ſometimes, though ſeldom, by hes 
morrhages, ſometimes by an abſceſs, often 
by ſweats, but moſt commonly 


3 


| s F Eid. 1, 5 | l 
"0 Epi Vrati. og: p 323. 


8 


— 


by feats 
and a looſeneſs together. N. B. The 
ſpots hn e een, 25 be | 


. 
- 
; 1 # >. + £4 : — „ # 
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> , * 5 " Pas 
: 2 4 1 3 . 7 , met 
ce i 
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© ! AY the 11 day, but without any aleviatioh 
—— of the diſeaſe. Sweats in the beginning 
were of no benefit; but after the 4 day, 
about the 7, 11, Ge. they W E 
happy exit, = « 
G. the Putrid Rr at York ann. 1720 
laſted till the 2oth day, ſometimes longer. 
G. At Utrecht in December ann. 1728 
dene were ſome continued ardent fevers 
ſhewing critical urine after the 1oth day. 
They 3 pretty uniform for 14 or 1 5 
days; whence, growing eaſier, they went 
quite off on the 2oth day, though 1 
begs patients very weak d. „ 
H. In .Ophthalmias, attended with® cer“ 
tain circumſtances, we 1 . a criſß 
in 20 days, or 40, or 60. But the moſt 
kindly ſort may have it on thi 7th ©." This 
however | is , too gue” and uncer- 
e en oP 613 #9) bs 
41. It a Dorſal 2 If. beſide: ates 
bad Hmpion, there h a looſeneſs of Steen 


4 'L . * 


a Winteriogh. Com Noſol: Fi: 22008 

b Muſchenbr. Ephem. Ultraj. 171 p. 684. 
III. Prad. XXVII. 6. "__ Medic. V. 6. p. 
3475 43. in ke "3406 eee 
II. Præd. XXIX, 5. „ 22 1 d 


e hypochonders continuing beyond 20 
| an als wih de fever, fignifess fuppu- 
ration PW; =p? : urn SH k 22026-3 
L. In the Hicke Fever the  Juppuration | I 
comes on about the 2 oth d.. _ = 
M. Deffuxions into the thorax foppurne 
in 20 2 1 CMS . £1.) ; 
N. If from the beginning, ak; e | 
ſuppiiration, there be a ſharp pain with a 
cough and dyſpnea, we, may expect the 
burſting of it before, or about the 20 
day. But if theſe ſymptoms be later of 
coming on, ſo Will r be ane 
as about oe 4s or 1 Rade Nd c 


eck. The 1 1X c 00 2 * are wy 
| and; commonly good critical days, We have 
already had ſeveral inſtances of this. As 
5 who in the fene of n elm 


3% 


gere. Wm, 125. u. pe Mord XL, 14 in. De | 
| Morb. XXI 20. | 
| > Præn. VI, 4: Coac. II, 228. * 
p.! | © I. De Morb LXII, 9. 

{ 2 e 0, 1 

© Pren 16 6 7 199 a 
on Medic. II, 7. p. UN 19. p. 6 I 
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| Fre v alli Gais 8 patienty gut theit gue „ 
|| 5er 9 day ;, $. 15. F. G. 80 fameof ! 
| | _ Hipporrates's were judged on the ꝙ and 11 
ny Se. F. 15, H. M. They are among the 
' critical tems of fore - Jdverr aſſigned by 4 
0 Bellini after ' Hippocrates ; F. 1 5. K. They 
I are critioa in a Phrowiris.z f. 15. 3B. WM | 
* In the Faundice Fever ; g. 15. N. And i 
I | | i for bamorrbages ; 8. 15. O. And ina Plxuri- 1 
— 14 Hes; 9. 15. P. S. T. F. 16, BB. And Pe. 
0 | 1 i; F. 15. V. However they 0 
1 N W ae Pt 15. HH. : 
Wil I. 5. 16. 8. 3. 3.-1d$105 | 
B. Galen has eien üs u fine-obſhrittipe 
of the virtue ef the 1 11h, telling us cht | 
once in ern go 
happy criſis on that dax 50 | 
C. And Hippocrates himſelf had left 5 | 
kind him an obſcivation/ much of che fame 
nature concerning the autumnal fuers of 
the third confirurion in Tbaſus, e 
by a eriſis on the 11 day . 
D. And already © we had * to * 6 


notice that moſt of the autumn} and winter 
n en feoers of his. uli es v wore 


177 A... 


1 De Dink Pre u 5 5 Nx ” 


; 8 3 PX E 4 . 
e 
is EG Wee | judged 


Periods and Cviſu of Deng. #9. 
dg on the” r1,/ though--fitne af hen nf 25 
nal dill de 80. 027907 03, hong bed 
E. —— who: have the pain of 
the head Gg. on the 3, | and inoreafinjy ow 
the 3, are fres ugninſt the g of 11 5, oc 
F. At Hilugſbeim in the ſpring am. 1696 


there were epidemic fevers with ſlight deliti 
ums in the beginning, which terminated on 
the 9 either in death or recovery r 
. . had ot. 
a plerify on theſe days, ran add from 
. a — 
2 1 r the vine ae, % 


in a pleurih the. tongue appear 
Minh * 3 ant day, "ay Ges: 


1 ro a cih about the 94,79 1010990 05 a8 
e I. One of the kinds of " Zipporrarere 
5 irene & commonly: mortal in; 11 e 
* n nod SELF LTEYTS] I . 1. Ari 20 Arn 
: —_— A. Many fevers end un che xvnch 


r commony ell ſometinies not 4 2. 


2 21 nne e dn 
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1 5 AT greeably. Some examples we have already 
n occaſion to mention. Some of Hip- 


 pocrates's patients got free of their diſcaſes 


— — — — — — —  ———— — — 


harbour to Farce patients in the great 

epidemical catarrhuus feuer ann. 1 547, 
wherein many were Ahipwrecked on the: 9 

and 1 145 §. 161 8. But many of Mon 


8 5 . II. 16 V. b Not no WN 
bB. Inithe ſecond T hghancconftitution: u 

 Elippacrates tlie autumnal ardent feveriwere. 
attended with, no bad ſymptorms nor bad ſut2 
oeſs, and were judged. in 1ꝶy. days a. | 


us an account of a ſet of fevers. with var 


— -ſarprifing neee 
cally on the 17 day from the beginning. 


claſs an ob r ation 
| prongs laſts ſometimes 18 days 
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on that day F. 1 5. H. It proved a ſaſe 


ton's patients in the Lundbm runcbi ann. 
1658, Cc. and Dyſenteric: feuer unn. 
1666, were not ſo lucky on this 17 day: 


4 
C. And in the third conflitution he ine 


es, periods and intermiſſions, but 


aps 


2D. Under this head we May 
ration of Hippocrates 2412 


1 * cov] 1 


9 


ticular diſteaipers 


firſt. among the" criticul days.” But Calm is 
5 unwilling to * this; foraſmuch, 


Fend aud Grifer of Dif 3 


Some fevers C 


wards' to mention the ſudden 


A. We have already bad examples of 
Cie? critical appearances” hap very 
ſoon : as on the 2 day; F. 16. RK. On 
the 3 day; §. 15. T. DD. RK. 00: 225 
18. E. H. On che 4 day . 15 


HH. O0. NR. = 5 17. C F. F. 18. 2 


On the 5 day; F. 15. M. T. KK. LL. 


MM. NN. 90 A. rg. E. And 


afterwards in tlie e tion of ſome par- 


aku n N N yin n © 
B. There babe Bern Elend "or fe 

of 505 day obſerved” in all ages em 

whence Diacles took occaſion to 9 the 


1 
ſeems, as | theſe fevers, being e com: 


* 0.4 Dir 
: De Dieb, Decr, I, 9. II, 3. II. 2. 0 bil i 


; 
9 
77 4 
IK 1 
: ] a . 


5 chidemic and in- E's; 5 ay 
4 e e and other very acute diſeaſes are G — 
| exceeding ſhort, and get their critical eva- 
cuation, or at leaſt come to an end in a very 
little time. We ſhall have occaſion af | 1 
peſtilences; at preſent we hall chielty a - 
ſider ſome of thoſe ſhort diſeaſes of a leſs 5 
ie, or leſs contagious kin. 


wmote of this FIT 
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62 . ESSAY ate; 
18.84 e and far * ee fome 
— had a Wa and recovered * 3 or 4 
Pk. A a 9 an ; obmuteſeenc 
without a feuer kills on the 3 day. 
L. Violent auricular 5 kill 
for. the moſt; part on the 3 day. In fums 
mer they make an r 
or later 
M. Thoſe who are druck (x) die on 
the 3 or 5g day, not arriving at the 7 *, 3 
N. The Siriaſis, under which Mercuri. f 
alis comprehends the aaf xPanys of 
1 Alerander Apbrodiſæus i, the Morbus ſolſi- 
tialis in Plautus * and the Takeo f ty - 
Pan of Hippocrates, kills commonly. in 
three days; ſome eſcape to the 5, ſome to 
the e 7, and ſome recover. And ſo too 
we are told that Phrenfies kill on the 35 


2 N » De Febe. IV, I RS: cvs 
. Mord. ch, 4. ; ; 


__ 


Pra, nas. of Diel. 63 
8 But ſometimes thercrifis of tits e er | 
ace is u ſpun out to the 112æꝶ— nan 
O. The Euoxzs or | continent. Kue, 3 
* be no error of management, is ac- 
cording to Galen judged on the th. But 

ſuch a fever and criſis ſeldom happen. 
Archigenes | in all his life-time faw it only 
twice, and Galen but once. But the con- 
 tinued very acute fevers, he ſays, were ra- 

ther judged r nA on the 3 or 5, 
ſcarce ever on the 4 Vet Pericles a pa- i 
tient of Hilgoarate: in dera was freed 

from ſuch a fever on che 55 lay, 'by a on: 

ſweat over all his body *. 

P. If in the very beginning or «-pleutify 

| ches appears ſpitting of various hues (rn. 
b. Tuoug,) they often die on the 3 or - 
5 day. The acceſſions of this diſeaſe 
happening . e on 152 3 5, 7· Sc. 
hes. 388 
5 A fever gding aft by «fat; "Sl 
the e e "YE 2 * „ 


„ Ul. De Mork, Ih 13. 
» 'De Affect. X, 18. BP. 
De Criſ. III, 4. II. Epid. III. Aegr. 6. 
5 e 1231 LI. De Mord. "XRF, 22. Boerh, 
8 901. al 

5 Gals, Gam, in Ah. 12 De Cr L, 7. 


„ there 
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64 
r In ee | 1 
worm judged without danger on the g*% 1 have 
. r eee eee fe 
113 on the g day. er. , nh 
ER. Winter coughs — have Ren] 
going off eaſily on the ene But due 
d g. continue about 40 b. 

8. In January 1729 d e at 
ee ap epidinic anginos 6 ever, which 
-fome- of theſe relapſed how the 1 
vere not-finally cured before the" 14. 

{2'Þ 2404s Edinburgh amn. 1731 there 
was a fever beginning wih a marrbus, 
herein ä — the patients 
vere got well on the 5 or þ day. But if 

not right . en mw died on che 
1007 1 (. r eb 
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LEES 'unchably long fevers und late ctiſes oþlerv- 
. ed. Set 6. 16. LL. F. 1. F. H. N. 

B. In the firſt Thafian cs deſcrib- 


ed lt maſt of N and 
Ok th AL 
«ad ; 5 0 ; 2 4 4 4 1 , 
- * 
"+®, > 
* * A 
2 4454.4 a 
4 we 3 


Perinis 2 Criſes of Büste | 


was formerly taken notice of; f. 17. E. 
C. The autumn — fevers of the 


ous and irregular, ſcldoda'a formal cf, 
8 And even thoſe vere /ſubjd&t 


the ſucceeding winter *,//7} Wing b 
D. And in that indgular: and mLignant 


lateſoriſes many: died. 80 s $25 

4B. In the third Big 40 / \Actudiis Sire 
of the winter pbrrnitical SEL had a new 
rigor on the 20, and got not tdi final 
criſis before the 40 day . A 
F. Sueh;7evers, i their duratiun at. leaſh, 
aged with the 2yo/idiane continia puriudidu 
Barbar Latica of: Bellini, of which he ſays 
*in bngum protrahitur, vix deſinit ante 


diem 40, & ad 60 atque ulterius excur- 


o too of thy, Qua tang 
c 22 55 peri 5 0 he n q ei 


3 e 4 at] 12 Wa 


Febr. p. mw TIX 


* 


auturnn fevers laſted about 40 Hays, many! 1 72 2 
of them about 90 ſome few! onlyi.20,'as — 


ſecond, confitution: were likewile very tedis 
Some few had ſomething Hike'dfie about the 


to 


4 ſo as tol labour under>fickneſs al 


 confliteetion, whactv! commonly carries the 
title of *d)a5 ao du,, ſore were judged | 
too about the 80 day. And even in ws 


* ad 


34 
1 
| 
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| 
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1 ad. 40 Hiem & ulterius . Abbie 


. ESSAY on the 


very Sean he affirms of che Fre 


lenta 4 Qi 3 LSU 1925; 1 Fro? ? % 
en Thaßs in whom. ae eu- 
momy lands in an empyema- are cleanſed) by 
expectoration within 4 o., yt. If not they 
fall into a Fhthiſis . 1c115caot- birt wot 2ie 
H. Soft and indolent tumors in the hypo- 
ee eee with a fever: __ wy | 
„ F452 Sth 
ba The pituita albai (eure are is 


Che 


julged of in 30 days, whether! it We 
or Not*p219s : 211101 eu, * 8 *. 10 217 
Sach i nde Un 4 b 100 4 oc 


22. There were A A; on which 
criſes falling, ſeldomproved beneficial; elpe- 
cially: the” 6 W 30, To * 12 
very lucky. ng 07 | o 20917 
A. 3 go6d onthe: 6th 
day. And accordingly he obſetved a con- 
ſtitution of - autumnal „evers, all which had 
their criſes thereon : but the criſes. were 
no ene es N. 0.5. 


w_ » thi „ 25 . :  Ibi ol v. 1 

Coac. II p 219 IT. De up 1 23. N . 
III. De Morb. XVI, 35. Celſ. Medic. IL 7. p. W 
16. II, 8. p. 67, 2. Aret. de Acut. Cauſ. &c. 
IFP. Vi⸗ 10. ner De Int, 
I 38% ! De Dieb. . La, - 5 Thid. II, 7. 


2 5 B. He 
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. 7 Crife of Diſeaſes. 


to the worſe on the 4, do commonly dic 
that: in 1 third conſtitution. in? 
pocrates tells us there was a bad 3 


in autumn and winter, wherein, 124 
ſevere ſymptoms 


Pee 4 oaks 


3h BA prin bows ade 


pidemies,. aſcribed to Hippocrates, mention 


is made of a certain ſpring ſeaſon, 1 
the criſes happened on the 6 and 8, bur 


with what ſucceſs. we are not told ©, . + 
| D. At Edinburgh | in autumn ann. 1733 
there was a fever which commbniy,4 prove 


mortal the 8 or g.day.*. Frogs oye 
E. At EE in May. I 7 29 a fearlet 
fever akin, Ithink, to the Morbillaris 


ed the eruption on the 3 or 4. In ſome 
a delirium and other bad 1 ymptoms on 72 


5, Who died the 8 day. But moſt of 
thoſe, who. had not theſe bad 1 aptom 
e the, YT Sar nts 


„ 2 Thi. E 4 5 1 Epid II. 1 es a 


— : &--:#. 4 A 
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* IV. Epid m0, a. Med. Ef. I, P. a5. 
4 2 in Fin Teng fer. p- 373: 376 
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B. He lays it down too as a general rule Bf 847 


that thoſe, who ſuffer a remarkable * — 


bs 
> 


4 Murad, which intirely weakened the 


ed obſtinate in its bad Pr HH it killed 


1 E S8 A V 5 the” 


k F. eben r r My ur centnly 
rare; fo rare that Galen in all his lik 
* obſetved ſuch a thing. He allows 
they may potibly have happened; but then 
perfect, obſcure, without ſigns, 
Without a great deal of danger. 
rprifingly agretable to this are our 
ateſt obſervations ? In Edinburgh ann. 173 
a fever appeared beginning with adiarrhea, 
which if neglected in 5 he beginning continu- 


on the 10 or 12 day: as we formerly wean 
notice of on another” occafion *. ' As we 
did too of the epidemic 5; lious fever s at Piſa 
ann. 1661, in which ſome died « on the 10 
or nen ien e n e ee. 
G. And at York ann. 1728 thele 275 a 
putriu epidemic fever, wherein upon the 
12 day a delirium and other forerunners 
of death came on- . 
— 11. And ſo likewiſe ! in the purrid fever 
"int. 1719 on the r2 day there came on 


patient. But when the ſame fever had 


been all along from the beginning ac 
panied with an open belly it wee: to $9 of 


De Dieb. Decr. I, 2. F. 20. T. 416.7. 


* Wi Com, ' © Tbid, p. 42. 
e Coon, Nodal, p. 22a. 271 
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Perites and 2 oh Dieſes. 


_ about the 16, Which how- #85 
ever we may preſume ſcldom happens: 
ing Galen in his long and very extenſive 
practice never had. ccaſion to ohſerve a a 
ſis on this day * r HON 4 * IE 15 
I. And we found this 12 day only Fon 
two different occaſions decretory in 
eaſes, and that was by 77 "tg or at beſt a 
ſuppuration. $.. 15. V. QQ.. aun 
K. Berg I im an. e f be 
12 day carrying off a diſeaſe in a ſalutary 
way. A Hickup coming on at the end of 
a continued fever requires juſt that time to 
perform its courſe, This Tuſpruc.* aſſures 
us; and cites Marcus Gattinaria and Her- 
cules of Saxony as having before him obſerv- 
ed the fame thing. And Dr, Freind © tells 
us of a patient of his that kept the ſingultus 
full out 1 1 days. But this ſeems to © hang 
been in the. fever ſelf, - „ 


; 2 ; " From theſe 8 . to- 
gether does it not appear that in various 
times and places nature has appeared obſe· 
quiqus, as it were, to Hippocratet rules? 
or rather, which wopld. e i dae, 
c e Ebi 5 . 
LED TY > —_ 


— 2 
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23 4r of the matter, that this great man has by his 
wow diligent and careful reſearches E 


the real courſes and periods of diſeaſes, as 

they readily flow from the mechanifm of 
the human body diſtarbed i in ſuch 1 | fach 
„ A Ro 


\ 


24. But farther to Huftrate hs: e 5 
cratical doctrine of fevers and their eriſes, 
and to ſhew the uniformity of nature in dif- 
ferent countries, it will be worth While to 
obſerve and compare the appearances of In- 
termittent fevers in various climes and ages. 

We might obſerve how regularly every 
pe cies' of Agues have their proper and ſpe- 
de times for the regular returns of the pa- 
roxyſms, a Qt idian in 24 hours, a Ter- 
tran in 0 48, a RQuartan 1 in about 72 
hours, and ſo on of others. Bat this is ob- 
_ vious and every body has already remarked 

it. We chuſe rather at this time to take 

a more particular notice of a beautiful re- 
gularity in the intire duration of the diſ- 
eaſes themſelves, ſomewhat analogous to the 
42 5 of nn Re _ treated 


14% * : i 
4 924 3 ; 


7. a \4 
_—— ih 1 # * 


25. Every 


Tranf. 425. f. 7 


 Peridds ond 0 ri of 22 


- ſome» 


_ 
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24 5 * 

25. 8 hide 1 85 Hippo: f 
crates s obſervation of an exguiſite Tertian * 
ending commonly in 7 paroxyiin: 
times ſooner . And Galen tells us that we 


are to regard the paroxyſms of Intermittent : 


| fevers as we do the days of continued; ones*, 
So that they may be thought to hays ſome | 


affinity with that mumerous aſe: 4: 0 


| already rehearſed: h. 56 


A1 This Was 3 * 


nal and winter Agnes of the ſecond The: 


/ian conſtitution *, And in Perinthus there 
appeared ſuch an Intermittent "WHEEL laſted 
preciſely that number of fits. 


B. And at "Utrecht: Dr. Muſehenbroek ö 
found the Tertain agues ann. 1729 both ver- 
nal and autumnal, ſeldom to continue be- 


yond the 6 or 7 fit ©. The vernal ones ann. 

1728 ſeldom had more than 8. 
C. The Tann ou 

in ſummer rn; n 9 or at 


moſt 7 paroxylns 5. 


3 10 De Jud. Iv, 10, Can, 1 . 
ra hs. J , pr * 


. 


Epid. =D 


1728, P. 682. 
7. 798. 


| \ Hungary | 


| 72 2 E 8 S AV on 2666 

er D. Galen and after him Bellini, and 
Ws others, pretend to a more ſubtil oblereation I 
jn this: matter. They ſay that if, with o- 
ther laudable ſymptoms, on the firſt day 
there appear a light and equal ſediment in 
the urine the fever will not continue beyond 
the 3 paroxyſm. If on the firſt day the 
urine have no ſediment; but only a White 


the urine b high coloured without any 
ſalpenſjon in It, Wan 5 


—— wen find a A apa 
more ſurpriſing uniformity in the hiſtory of 
Quartans, both with reſpect to their ſeaſon 
of "appearing and their regular duration. 

A. Hippocrates obſerved: Quartans' to be 
almoſt peculiar to autumn, ſometimes e 
ever appearing in ſummer. 

B. Offi eicher obſerved the ſame thing, . 

or copied it from Hippoc 


rates ! 
C. But Pereira, who valued himſelf 28 * 
correcting the ancients, will not be ſuſpected 


of re es any. 500 eech Hthis | 


* De Oh . 3. „ger Be . 


«A e A ++ 1 25. II. 21. ; 
Ns . + Medic, I hs p. 44, . 
Rd AT particular 


cloud, we may /expe&t'a'qth fit. But if 


6 


ber ; never in December, or any ſubſequent 


A 7 0 Of ou vw 5 ow ho 


coming in commonly in Aug 
ginning of September, ſeldotn in the ſucceed- 
ing months, and in the laſt days of Fe; 


than ordinary 
2uartans, which this year became ſa * . 


frequent. "oe Bemerte obſerved. them 


5 * Nov, EY 36. 2.75 5, Kad 1 


Periods and Crifec of | Diſeaſes. 


never felt the ſeverity of a Man, wete 


liable to be attacked by it only in the end 
of ſummer; and ſirſt part of autumir: that 


is to ſay, chiefly. i» the laſt days of uh 


LN 
particular. And from his own moi vorrect $8.8 47 
obſervations he found, that people, whotud wy 


in Auguſt anti Sehrember, ſeldoim in the de< 


ginning of July, or in the month of Oct. 


time from thence to the end of June. 
D. And exactly conform herttd Dr. Sy- 


 denham pronouncks Quarran agu to be the 


ing of autumn, 
uf and the be- 


true and legitimate off 


and in the month of July only when they 


| are uncommonly epidemic. And accord 
ingly he remarks it as ſingular and extraor- 


dinary, when ann: 166 fl they began ſo early 
as St. Fohn's days, which is the 2 40f Jun. 
By this early appearance he found a mort 
Uiſpoſition of tlie ſraſon to 


Pas 


"ont P. 24. N 


— 


oommonly 


eee gere 
; Tearce ever ving one, 

1 ee e eee 
E. So much for the ſeaſon of Qyartan 

As to their duration E, ppocrates ſays in ge- 
that of all the Aue kind they are the 

and at the ſame time the leaſt dan- 
gerous Wan however yy ny 
a year. 5 
E. call infllmates that Quits a 85 
quently laſt long, and continue during the 

winter; ge going off before the ſpring?. 
G. And ſo ydenbum obſerves, that though 
now and then this diſeaſe may go off about 
the winter ſolſtice, yet commonly it laſts 
the ſ inox; nay ſometimes con- 
— * year round, when the 
patient is old, or has been brought low by 

unſeaſonable evacuations *, | 

H. And Pereira ſays in- g general that they 
ſeldorn go off before the end of winter or 
of the ſpring . Some few may 
hove been obſerved to have had conſiderable 


+ De Feb. as. | 1, 
Hum. XXVIII, 3—9: er 
4 Medic. II, 1. P- 44, 15. N 15. 14% . 
16; p: 14% 8. Oper. p. 35. 92. 
2 Nor ov. Med. 54. 5. 733, 727. 38. p. 778. 779. 768, 


intermiſſions 


Periods ant Ciſes — 
intermiſſions about the ſolſtice, but not 0 f 
be intirely free before the warmer ſeaſon a. 

By good mn e e ace e 

got of about the end of April or beginning 

of May*. He never obſerved any to have 
laſted till the end of May, except in thoſe 
who laboured under h > 
ſtructions of the liver or ſpleen © How- 
ever he hints (which afterwards" in the 
next century Sydenham obſerved more er- 
plicitly) that ſome by an 1 | 
ment ſuffered ahove a year And ann. 
1545, 1540 there raged through all Spain 
a peſtilential kind of Qartans that fre- 
3 killed the patients "after a continu- 
ance of 10 or v2 \myniens, Ong 
5 ſometimes aa 3 03 755% bs 

I. Mr. de Baila bid-a deeply: binzad 
ſed-potion of the obſtinacy and anomalous 
nature of autumnal diſeaſes. In particu- 
lar he tells us of thoſe who were ſeized 
with the « -Qyartans ann. 1571, 
that they who were managed by the com- 
mon rules of evacuations, &c. almoſt all 
died, while thoſe who were left to their 
own natural courſe Lane wore out 
* Thid. 54- p- 712. 733. , v W. 58. p. 767. 


bid. 54 p. 729. p. 757. 
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1 — en Enn the vext webe 
N 3+ 1 nen | 
K. Put this de wluration:.of Quortans 

is folely w be underſtood of the firſt time 

one is ſeized with this diſeaſe. Any time 
after in all his life it eaſily ſpends itſelf 

in a few fits 3 which Sydenham juſtly 
to be of graaticonſcquenca es 


duly appriſed of v. 
L. And Pereira had laboriouſiy ſettled 
this point iu his diſputes againſt the ancients; 


and determines the number of paroxyſms to 
be commonly 4. ſometimes 7 dam: to 
came up to 117.5 | 4 


M. Inthis particular. qonteining f % 
genius .and periods of Quartans Pereira and 
Sydenham ſeem to have outdone the ancients Wl 
themſelves. And I ſuppoſe it was this laſt 
eircumſtance of the duration of theſe Ages Bl 
not well attended to that gave occaſion. to 
Ceiſiu to ſay, that Nuartans continue very | 
long if they do not happen/to be diſculled | 


in the beginning And ſo Hippocrates, 


— 
ke 


A8 


N 


— 


that the diſeaſes of Greece, Tracy a 


regard to other nations and Mer dt mnpers 
and are at leaſt of ſervice in the vier they 


SES 


G 1 hung \hultrivw® ib 805 
he aſſures us that they are very ſhort, if 
they happen n n 
vorable to that diſtaſe . Halt: i 
Tell me ben, wine Would has 


would have been ſo much ws ned; 
thoſe of England? 1 2 + yy Its. 
It may be thought odd 400 ſu 


et 
to have ſo carefully oonfdeted the extract 


this country. In; Scrlana one ſhall — 
meet with a Au twice in a life- 
time; vrhich is ſametimes ſo nt a- 
mong our neareſt neighbours:. But theſe 
obſervations / may ſtill be uſeful both with 


ſtand here, in confirming the regu and 
uniformity of diſeaſes in b aher re 


far Ciftant countries.” er tech 2 „ te 


nt ode 2 8 
D O Ai 10 enarofiid 


27. re une, which: Kill farther i 


z 


— 


78 Ai ESS A V en be 
$8547 vey! of ſome other fevers; thoſe eſpecially 
ef the efforeſcent kind, which run their ſe- 

veral-fadia or courſes in determined Periods 

of time, much the ſame in all countries, 
where they: have been . e 

F accurately deſcribedl. ih 
The moſt; remarkable, aſt wheel 
Sealy occurs of this kind, is the Small 

Par ; a terrible diſcaſc,. and which as the 
Arabians had the mortification firſt to ſuf- 

fer, at leaſt before the Greeks, ſo they haye 
the'honour of firſt deſcribing it, and laying 
down rules for its management. To me 
they ſeem to make but a ſorry compliment 
to Hippocrates, Celſus, Pliny, and Galen, 
and his followers, who out of a miſtaken 
fondneſs for their glory will ſtill contend that 
diſeaſe to have ſubſiſted in ancient times. 
U theſe-greatiuuthors, and ret eu and C. 
e ben tb their aa, 8 
as we ſee them now, ſurely they have been 
very bad Tiftocians of N who have 

3 chat we n With 

out overſtraining a few ſhort ſcrapes of 

ſome of theſe writers, to find ſo much as 
ey tolerable reſemblance of chem in by 


„ at. om onto ad; does 205 an. io od wed ies oo oe os. 
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tink have certainly not! outdone them 


| nay rarely equalled them. Tea this diſeaſe 
is with fo little reaſon to be expected in the 


— medical Writers, that the learned 


Dr. Freind could find nothing of it among 
the very lateſt of the Greek: and 


Hiſtorians : as if it had never. invaded: the 


Greciqn empire, and had been conſined for 
many ages to the Mabomeian dominions; 
and 
which tad . TON Tu wa 


them. I * F318) 7665 4 tf 7 we it fit 1 N 5 


1 wakidyii is not me 


known: the firſt writers thereof da not 
ſpeak of it as / perfectly new, or unheard af 
in the world befote. However, by the 
2 — e e ee 88 


new-faſhioned watlike religion: both "the 
evils, flying like lightening, en 


04 1-51 cox n= Hiſt. * L * on 


" } $0 - C327 
4 %%, 8 4 
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their works: While their delineations of 0+ £854 
ther much lefs notable diſeaſes, they were wyas 

acquainted with, are fo full, ſo lively ang 
joft/ and i ſtill ſo agreeable to their preſent 
phænomena, that the moderns in this par- 


propagated only to thoſe countries; 


90 


2 3 Auw ind uh 
wy little ü. And now, though their: religi, 
on has been long ata ſtand, there is ſcargea 


er isi 541 l 


6016 n 
they did not handle it in ſuch a complete 
i more ſurpriſing, the reſftorers of the Oi 
Small Por and. Meaſer; of which any e, 
may be — n 
3 — by Rena —— 
another faſhion. 80 that the honour f 


owing to the later 


1-26.88: 8 AW *. 4 


corner in the habitable world, that is not 


] The Arabian authors give a pretty good 
est this diſeaſe, rn its ap. 
found — 1 *. Aut 
they do not ſcem to have had ſuch a ſpitit 


manner as were to be wiſned. Nays; what 


Medicine in the 16th century, who in. 
ther things were ſo diligent and careful did 


mius, who treated the Grieek: maladie in 


perfecting the hiſtory ehe Pam 5 
to the * e wha by bimſelf has 
ns = 


$4 * 


c ant. 


| conſtirutions.of che diſeaſe, and in all perſons 
DL nden „ 


Fass FFK E 


* Pu cle of : aDykeaſer 


ps done more. that way den ale gef 2 


e dt put eher hag) N 


termining its ſeyeral Stages, which we. are 
moſt concerned. with; as ſervi 


tiful illuſtration, of the natural and, regular, 
periods of diſeaſes. And: we gan with the 
greater aflurance confide in Sydenhan s gb» 
ſeryations, that they have ae and 
approved of by the beſt prac 


Britain and foreign parts. 3 vi ” wr 
The Tabians not only obſeryed, iey 
varieties of the Small Pom as to their number, 


| frets, conftence, colour, &c. hut in, thei 


works we may in ſome meaſyuve trace them = 
a diſtinguiſhed into the two „Kinds 

of the Diſtinct and Confluent :,, [which Syden- 
5 * the liter, writers: N on, 


ing v 1 9 ts Rs MS 
; 2 
5 . oy S. * 9 PL 5 oo (9925 "+ > 
| — » 
Tis £153 4 4 


28. kg then of 4 Biller ſort 4 
Are 18 80 erve that 0 are tlie cafielt, 


dimple, moſt regular, und ' attended with the 


a age but e n theſe are hot in all 


N "a. ae 4 
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2 far A. Tie Bal Pox of Eondon ann. . 


| 1665, 669 were che moſt regular and ll I : 
; ever had occafion to ob- 
Bite: Aud che Difiint? kind uſed not to b 
ſtewy thernſelves before the 4 day, forhes ; 
dimes Ther . Not 4g If this in all confi Wil * 
Sons dd enedy Bold. In the aorta 
Small Pix'of'. 1670," 1651; 1672, which r 
e of fs benign nature than the for- 
mer, the eruption even of this kind fell out q 
commanly on the 3 ße ig. iu t 
| 4 Sat i Een to hve been Geh the ta 
Ml - eruption of ' the Dia kind Auitomia'® 
= | pomted at, When he fays; that the begin- 6 
| ning of theit coming out is after the = day, 2 
= viz. on the 3 and following one. And Wl « 
= muſt be of the ſame: we art to underſtand ; 
nl Trucaſmis and Hor. Augenio, when they x 
| |' | fay that the pox uſe to appear on the 4 day. | 
rand 8 e were thoſe, whereof Neri t 
nel ſays, that they appear the 3 or 4, ſorties t 
a 


timer on, the 5 day. And Lommius * co- 
r. 5. 133. 134. tt x50. .201. $39 


3800 4 0 


a F. ir. 6. Pe, ily 
r Le 440 1755 i 
22 154. p. 55. 260. 20. . p 
» 9. 617. $5 
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pies this near word for word, as an 


9 7 i 1. . 
number of other things, from Fernel... —— 


B. The Eruption continues 2 or a8 _ Y 
ſo that it uſeth to be complete about 
Fonſeca reckons ruthe eb AP! $4. 


Cn = be 
Dit i on * 8 day _ thoſe, who 1 


undder this kind 8 Pax LL 
greateſt danger of dying; the N= 


ed ſalutary ſigns of matyration, not coming 
well on, but the auen gan ; cel 8 


B. On the 11 day from the beginy 
the abovementioned genuine 9 2 ki 
the ſwelling and inflarimation of, the 4 
abates, the puſtules being now. At. eir 

eateſt height, and. fully ripe begin 6 — 
Fc ©, Whence Seunertus with ſome 
+ Vid. Moon; Pyrctolbg. N 6.16; 39. B, 8. Nook 
Mech. Cure; Fehr e LES it 9 8 70 ;* .Opet, 
546. 


546. 5 $447 Þ is 5991, hae - 


I * 

. ; | 9 Aer. Net f 
1 2 | had 
1 . 


84 s SAV W e 
* 4rd very good reaſon to ſay that the * 
was now {on the 17: day) in its Segtun or 
Height. "03 JI" BOT: 

n wang i fa W 
che 14 "the" diſeaſe 21 in its declination. 

And accordingly by Sydenham!'s obſervations 
on the 14 or 1 5 the puſtules are gone. Only 

oe ac the hands ſt a ay or we Lange 


p 44 fk #243) 


of + 


'2 Us ſpecies ar the Small. Pik 
the confluent kind differs io much, that they 
conſtitute, as it were, another ſort of diſeaſe, 
1 the pr ger whereof vary exceeding widely 
= | nog eee of the 

. benign diſtinct kind. ante Þ 

0 W rogttlar erik 
confluent fort, ſuch as was the conſtitution of 
ann. 1667, 1668, 1669 deſcribed by 

Sydenham, the ape on happened for the 

moſt part on the 3 "Bs, ſometimes. fooner 
| ſeldom later ©; —_ 

FB. When hs Pee beter z 2 
it c 1 5 of the greater virulence of the 

Pond. So that Aaron, Iſaac and Rhaſes, 

chough they ſay in general that the = 


+ Vi. e hid." p. 134-5 
Did. . 135. 381. 591. Oper. p p +590. 
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Erna and Gtr , Die $5 
appear comi annly. on the 3 day, yet a 
chaſe: Arlt wren un win dee very well wry 


obſerve, that it is" poſſible they may come 
out eee Bo 


440 221380 4 rs TY avg : 
— Linden confi wore 


1670p Ne 1672 wus certainly more 
virulent than | che preceding. one. in Conſe- 


ſelves — the 2, —— . hs - 
| PLN And at at Plymouth ann. 1724, 1725 
in a very anotnalous kind they | be” 
appeared in leſs than 24 enen 
aun YH 5309 Ne n v7 alt: 5 ; 
tgp — eyen "his flee dend a. / 


Bini 


a t 13933 Ge. ——— 

be ſo univerſally conſtricted that che Por, 
though of a confluent” and 1 5 it ſort; . 

| ſhall nog appent” >the 5 day. BE Z 


Vid.  Rhaſ. Cont. XXX, XII, 1. De Peſt; 15. 
Iſaac, de Febr. V, 3 Fydenh, N 
oY * Huxham i in Phil. T7 Abr. VI 5 3. p „140. 
* Sydenh., Ibid. 5. 381. * Thid.. p. 135. 136. 350 


1139399 — 8 7 * C. From 


* 


the crußtion, and as it were à medium in 
ſerved, and - hy Pereira s wha: 


more pains in; ſurveying and. deſcribing this 


greater violenee and malignity of the diſeaſe. 
veaus pepgnoſtiek of ſome authors, othet- 


AK; 8 8 A ves RE * 


$#947,.; eee which. dagether: with. . 
en advanced. farmesly: concerning tlie 


appearance of the Aiſtin kind, it ia plain 
that tba 3 day is the moſt genarab arm a 


the ſeveral ſpecies of the Small Pax. Which 


acoordingly is the day pitehed upon by 
the Arabian authors, as we juſt now db. 


diſeaſs than the reſt af his contemporarits. 
However, if other circumſtances be fa- 
vontable, we ſhould: be bettor pleaſed with 
« kindly delay till the 4: and the more it 
anticipate the 3 we are to be the more upon 
ur- guard, and to lay our accaunt with the 


Which is directly contrary to the very erro- 


wiſe of good note and credit, who aſſirm 
that the ſoonet the Pox appear it is the bet 
ter and ſafer for the patient. Wherens in 
the cayfuent and. virulent caſes tho erzprion 
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E. abe confluent. pox uſo to raiſe the gg 
no an unequal fr of ele which af | 
the $ day groz ells 


G. On the 11 day the 
face, and the ſaliyation 


H. On this 11. 1 by 2 reſorption. 


' inp the blood-of the yarialous fue, which 
zs often in too great a quantity to bs fhrown 
off by the ſkin, a commotion ariſes called 
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r appeared at che com 
mencemelit of the alte: : Which, e 
flowing from the nature of the malady it= 
ſelf, 20 dhylous in all ages ſinoe its firſ 
riſe, had been taken notice of only by two 
or three authors *, and little minded, before 
"TUE ſs "carefully igcvlested it upon 
I. And on this day too in the moſt re- 
gular confluent kind, boch as we have been 
already told was that of London ann. 1667, 
1668, 1669, the patient is in the greateſt 
danger of falling i into reſtleſſneſs, Lulfocation: 
ſtupor, and other bad b quickly 
ending in death. 
8 The more benign the pox are they ripen 
| and bring on Nef analogous ſymptoms the 
| ſooner * Thus in the milder -conftitution 
ann. 1667 &c. we juſt now found that the 
ſecondary froer, and great danger was on 
the 11 day. But in that anomalous ſort 
a. 1670, 4671 167 they * 122 ; 
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| Perinth and Criſes of Difiaſs. 
ripen ſo faſt; they! did not arrive at this dan 

gerous period before the 14, and ſometime! 
hs 17 day in the more crude caſes*; "Yea . 


in that very malignant and moſt crude kind 7 
of ann. 1674, 1675 more died about the 


20 "or 21. eee 

K. Not Ur mie eg diſeaſes may bew ; 
very virulent and inflammatory as to kill 
much ſooner, and before this ſtage of the 
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en ſecondary fever, any violent or croſs ſymptom 

4 coming unluckily in the yay, as phrenzy, 

ft purple ſpots, hæmopt I 
: Ws rhea, Sc, DES. 12 674 | 


Dr. Morton _— furniſh with clenty 
of examples of people 1 in the Small Pox dy- 
ing before their time. But his patients un- 


he derwent ſuch a fiery trial between an ardent 
n diſeaſe and inflammatory medicines, that, as 
fo was finely faid by Dr. Mead, thoſe of 
n them whoa furvived. Yo nom oak have elcaped 
rt We diæ xu | 
'Y W he itn trad AN 


fure on the ſober and regular practice of the 
very Jadicious | Dr. Hurbam. 3 in che 


* Thid. p. 203. 234. 338. 546, 305. 548. 392. ' 
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ten 1725, frrated by him. ſome died the 5 or 
| e Apes, fl the 39 a8, 1 4, 
hut the moſt... and. ingenious 
Ds. Muſchenbioek had the misfortune to be 
| in the management of a ſtill more 
anainalous ſort, eren worſe perhaps than Sy- 
denhaw's worſt kind of Variolæ Nigre ann. 
1674, 1675, 1681* At Utrecht ann, 1729, 

ja the beginning of autumn the Small Pu 
more than ordinary confluent and dead- 
by, an and carried off many about the g or 
day*. But ſome time after, towards the 
e e {ond 
lignant and, as it were, peſtilent 
they. killed ſome on the g or: 6 day, other 
on che 8, 11, 14, 163 yea ſome after a 
month's torment; all the moſt plauſible and 
reaſqnably - contrived ; methads of different 
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ſome, Way Want totes: and their 1 
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5 Nl 162 03 ent aupvionigy of 
440 But pot. only ine, matutnl dete 
| kave their ſettled periods. Even thoſe that 
are procuted e 
like; the gtherz, though perhaps not altoge- 
ther {@. regular. Some pesple obſerving the 
miſerable hayork made y the: Small Fan, 
| and ingeniouſſy ſtudious of the preſervation 
of good looks, and of a better chance of 
life, bethought themſelves how they might 
avoid the bad conſequences of this dreadful 
evil. And as all mankind ſeem to be na- 
* liable to it, no antidote having bees ' 
: yet found. out able to preſerve us fam the _—_ 
attack, they concluded that hat they Gould = | 
not avoid having ſome time or other, they 
would voluntarily underga, and take the 
Pox in their own way, and when they 
were in the fitteſt Bair in e thy batter. of 
them; | Damon $0459 D4W. 7 Wer 
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But however old this uſage 


D much as by fame, reachin 
the mountains into "Rocknd 
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Wa eren Mans 4 


under that diſcaſe 
ancientiy they have 


ol ſome body labouring 
In South Wales very 


had a way of infeing themſelves by apply» 


ing the variolous matter to their ſkins, ſome- 
times pricked or ſcratched,” ſo as that its 
contagions quality may enter into the bloods. 
may have been 
in ſome places in Wales,” it has always been 
very confned. never ſpreading far, nor, not 
this ſide of 
| until it had 
been brought pgs ene heroes very dk 


| ſtant | Arter "ry N 


For this method of incubating the Small 4 
Pur and that in a more orderly way, has 


deen in uſe of a long time in Circaffe, 


Georgia' and ſome other neig ighbouring parts 
of Ha. It was brought to Theſſaly, and 
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to be more chrefully obſerved, tlran wine 
it was an e wle ruder multitade. We 
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on. Whereas formerly, [before it eame to 
Conſtantinople,” it had been confined among 


ſome of the/plantations of 2 
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A Snull Pur until t came to be 


prafiifed at:Conftaniinople;/ where it begin 


could not teaſohably - 


on any perfect 


uniformity in this matter? And yet even 


here I believe we'ſhall Mb eee be- 
yond our e dation. Bu! 187 2 i 
A. Dr. Du is inlond veryrtbilefinies 


on the 1 or af ſubſequent day to the 
after the inoculation * He himſelf had the 
fun wen n of the 3: and on the 
We him exp 
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the people, e ſolely by the lows" | 
er ſort. Aid how it has reached even to 


as if the eruption might happen 
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Let us then therefore. rather conſult Tic 


moni; and Pylatinons, who hat ſkill, Dos 


in we may dente, And. animouſly; 
agree that the pox almoſt always appeared 
om the y day from the inaculatn 7 though 
they allow that; -by reaſon of ſome idiotyn- 
cxaſy in the patient, it may'\pothbly. happen 
otherwiſe. 
ſay that en ay, though by way of & 
eat rarity have appeated on the very firſt 


day: from the whole ſcheme. ef this diſtaſs 


may we not ſuſpect there had been ſome 
antecedent infection in the, natural way 
All this is to be underſtoad of the inodufe- 
Se EE rom nem 

wean, who intro: 
ducec it, the room us to be kept always 
W eee befor 

Dr. Harris as never appear 

the'7, and oftener an the. 8.09 But 
in two of dhe four n 1 85 n 


„Phil Tung Abr, 
d Vid. ranſ;; 
Ibid. 5. . Prel. ds I 


41 


d een rere mw iqitt 


But, when Fylariaus ot others 


ad — 2 4 


WD RR oy ws © 


” vers de ab Lid 3 
er, the: Ca fo (RY 
Bak at that- tanedahd — u dub id 
it infancy in Zaglanu, where it ſoum cane 
to be fo much cultiyated. 80 that Dr. Nets. 
tion had in a ſinall ſpace of tune above 
threeſcore patients in this ek —_ Wo 
ſervations, abthaying been mY / 

nerd, ee e 
We re nnen 
A — 
hich commonly happmad ab 4 , 
QB; r 
about the 6 of the Inoculation;” they began 
to digeſt and tun. In lone: they begin 0 
rum ſdoger, and the quantity diſchargod ls 
woch greater man in others} leb acht 
D. Abour the y day the ſymptoam of 
the fever begin to come on.— —ln many not — 
tl cke 8 or 9 d AR 6 VE. 29 | 3 | 
Ie vas obeyed o in ow England hav 
they fete the vun "of dhe Small © 


i big oy 10 Mu! 9441 


Pat out the 12 ; 
9 Bs VI alt A of 


506 e 
N 


—— t — —— 


inde. ee cop 


by 3. 7 Newrkd 


0. GBS SAT 08 Ma 
Bagar E. In England on che 10 day ys 
— . variclous fever) the Small Por meſt 

commonly apprared, ſometimes on then g. 
aud ſometimes not till the 11. But D | 
ee 
= them vary above. ne day Bom de 

fler , FF i 
Add zul dh in New Rogland beuten 

day from the decumbiture (or 10 of 
Huculation) the eruption begins. 
In Scotland here the diſeaſe iet fem 
to have gone on ſo uniformly in theſe chil. 
dren whoſe Inoculation my friend Dr. Steven. 
ſor had the care of, | who kindly communi- 
 gated/to-me an extract of his notes. In them 
the. For appeared ſometimes ſooner, ſome- 
times later, it may be on the 8, and ſome · 
times delay'd rll the 1 1; however the imoſt 
 andinary; mong rieren the 9. and 

10. 17:02 of He 
"4 There was 1 anomalyin the 
inoculated. Small Por at Haverford-Woft in 

Pembrokeſtire in the ſpring 17325 when in 

the time of an epidemic conſtitution of Mea 

les the l was performed. About 
the 7 came on a fever, hich nent day 
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2 8 *r 
uſhared in the Meaſles. - On the 16 another 967 | 
rea — 
W the A 155: 1-5 * 
we he very em room, 8 
patients were opnfined, the reaſon why the 
Pox' appeared three days ſooner at Gonftatr- 8 
tinaple; than in England and New England, 
where they Were under Jeſs. — cpnline- 
pen ard? | = = 
the mildeſt of the Hing kind * SL 
to their duration our chief author kinaſolf 
is not ſo very explicit, However he lets us 
know. that thoſe which were eaſieſt having 
made their appearan 
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ce for 4 or 5 days, that = 
is, till about the LE OY thay — 
waſte inſenfibly away... A mfty mew > | 1 

And exactly conform to n 0 are 
told, that in New-Eng/and on the 7 day of 
the fever, or 14 of the inoculation, the 
paſtules uſually arrive at their maturity; and 
ſoon after go away, in OOO 
een 
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ay v Phil Tranſ. Abr 3. p. 120. 122. | 
5 9 od: '* NewnanIbid p; 137: 
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E's! * Barts eee Phill | 
2 exactly obſerved by Dr. Stevenſon. When 
the inoculation went regularly on, the pox 
were at the height and began to blacken 
about the 1 5, it may be a 1 
though by ſome anomaly in the courſe of 
the diſeaſe this was in ſome patients pro- 
tracted 3 or 4 days later. And about the 
19 or 20 day of the Inoculation the Te 
were moſtly dried off. | 
And ſo the dee doen Ter 
much to ' reſemble that extraordinary and 
very benign conſtitution of the natural Smal 
Pox at Utrecht in Fune'1731, which were 
ſuppurated on the 6 day, and 2 8 4 
che 9 OWN 


1 1. petit of the ſeveri 
kinds of the Small Pox we find that in thoſe I 
of a virulent nature the contagion fever h; 
very violent, ſoon bringing on the inflam- 
matory ſtate, and ſending forth the puſtules 
often on they day, ſometimes on the 2, and 
it may be on the very firſt : whereas in the 
benign and diſtinct kind this fever is com- 
monly eaſy, ſometimes not perceptible”, | 
Muſchenbr. in P 
V Pereir. Nor. 2 Gp os. V denh. « Oper. 
b. 433. 5 ending 
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on the 3 or 4 day from the firſt attack. — 


The 3 gradually ſwell and ſhew 
their: contained liquor every day more and 
more opaque, till they are pretty large, and 
contain perfect true pus. The maturation . 
and drying of which, and the declenfion of 
the diſeaſe, contrary to the method of the 
contagion fever, take up a longer ſpace in 
the confluent, than in the diſtinct kind. And 
tdhe more conſſuent and virulent the pox are, 
| theſe laſt fadia-are the more tedious, im- 
pins pn to the unsers 
tients! 

But we nd the; artificial Societies Pax 
to be the calieſt,' and ſooneſt over of all, 
The contagion Fever is eaſy and ſhort, ſend- 
ing forth the po in a very kindly: way, 
which come to maturity in 4 0r 5 — 4 
that is about the 5 day of the variolous 


fever: (3 or 4 days ſooner than even in the 


onnary clit nua kind) ad foon fall 
— 10 £5. * n ito 25 9717 no 29 
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34. The Meaſles ** to Fee come into 


| & world' with the Small. Por, and were 
always reckoned {6 much akin to them that 
1 > vie to be treated of together undet 

| H 2 _ 
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too . ES 8 A Y en tbe 
ee one. head.” [Da tho ltr writes heme 
Ws N confidered them ſeparately. off e 

A. At London amm. 1670 they ates 
„ 
Maaſlis. On the 1 day the ſick ſuffered 
. rigors and ſhiverings, and alternate returns 
of heat and cold; which on the 2 day 
landed 20 Aa 23 fever A 


. Thad . nercaſhd all the 4 
ay (ſometimes the 5) when the Meqſia 
appear on the face; from whence gradually 
they ſpread themſelves over all the body. 
Ann, 1674 they were not near ſo regular | 
either in the manner or time of the eruptions, 
Mercurialis had commonly obſerved their 
firſt appearance on the 2 or 3 day l. And 
Morton fays that this firſt ſadium of the 
Meaſles is-of a different duration a | 
to the various nature of the fever &c i. But 
in the moſt benign ſort, and ſporadic Meaſis 
it laſts 2 or 3 days, and then the eruption 
comes on; the later as on the 5, 6 or the 
n 75 25 e e had weit * 
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kind avs... 1670 the face turns-tongh; and 
that were raiſed above its 
break and fall off, and leave nothing but 
red: {pots, ſuch as are thoſe of the zeſt of 


D. Mercurialis Gays many of the Meaes 
are pane off panmſt the. 7.day <. And fo Sen- 
1 lay they evanin 
after the 7 day, - yea. oftentimes ſooner. 
Thoſe at Aufburg ann. 27035 obſeryed, by 


caurſe in 8 
days. And in ee abovementioned 


moſt - regular morbillous conſtitution ann. 


1670 on the 8 day the ſpots. of the face 


vent off, and the day after were followed 


by thoſe of the reſt of the body: and. in 
their place the ſkin had, as it Were, a fur- 
furaceous roughneſs over it all . Which 
however was . 


1674 „ . | 
De Variol. &c. 1 289. '» Spdeah. Oper. 
| 5.187. 88. "© De Morb.” der L. S. wa; - 


De Febr. IV, x2. p. 830. De ariol; &c, 
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bub by Sydenham *. It were to be 


withed he had handled it with more care. 


Morton alledges it is intirely of the morbil- 
tous kind, having the ſame'canſes, ſymptoms, 


Se. obſerving the fame cri/es and'pertats, 


and requiring the ſame management and 
cure; ſo that he 'would chooſe to reckon 


it, as It were, the confluent Meaſles ©." ere 


or Raſſalia : whoſe 


With the Scarlet Fever that ſpecies of 
eruption ſeems to coincide, which Jrgraffias 
tells us in his country is called Rofſanis 
periods coincide exactly E 


with thoſe of the Meaſſes; the eruption 


coming out the 4 or 5 day of the fever, and 
going off about the 7 or 9, with furfurace- 
ous feales on the fkin*®: herein a reel ng 
with the exit of Sydenham's Scarlet Feyer *, 

It is of this Fever I underſtand Mr. 4 
ailhu when he fays © RUBIOLÆA diutjus 
0 manent, & fus laben hn 25 * 22 
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and r MES thoſe of a variolous 

and morbillous, nature, and therefore their 

periods cannot ſa well be ſettled, though 

ſome of them may perhaps have been ſeen 


F< a S ao TA 
ey Wt ; a” e — — = * * 
- : 


hy the Greeks, as well as by the phyſicians of 
10 the ſucceeding ages. However that be, ſure 


we ate that the Egnpwla ar EBarbngus, 
and Exbupala, and; . and d 
had, vo regular periods, or they.w were not 
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ption. As far as he could find out, 
he rocknhod/ahe puſtules te appear for the 
moſt part on che re ler 11 day from the 
of :the fever, 1 it ——— 
d cours and that they were dried about the 
18, or, When the mörbiſe matter was in 
greater abundance, about che 2 1 br 22 day®, 
But as he himſelf allows of great difficulties 
in determining this matter, and ſucggeding 
authors have not much canſidered this fever; 
amd as I, though 1 Hate ſeen it, havt nt 
had ſufficient. opportunities to aſcertain is 
periods, I maſt leave KA Rn 
amined by. future obſervations. oy - 
In the mean time I make no cube that 
there may he Miliary Revers differing very 
ber 555 . 5% : 
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ger Bench Die: In the Petechial conftity; 
tons, by Frac 


; in; thoſe at Modena ann. 169 the ſpots, ap» 
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rig's; account, the feck 
appeared in form of flea-bites about the 4 
_ days b. „ ode sene COUP] 

We had already occafion-to obſerve.that 


peared all over che body about the 7 day, 


8. 15. FF: but about the 3 in thoſe at 


} 


_ Cologn ann. 1672 &c. F..15. DD: and ſo 
ſoon as the a or 3 in that malignant pete- 
ciel conſtitution at Mangfeldi . 1697, 
$. 15. KK. 1 N 
Pereira ſpeaks of flea- bite or pulicular 
ect (for of them rather than the common 
Meaſles J would underſtand his Shan/h.Te- 
uardillo] as appearing on * 4 or 5. dag, 
or afterwards o. e 308 [i rie 
Even Hippocrates himſelf had occaſion,to 
ſee ſomething of this kind. In the ſummer 
fevers in Peringhus, many women had feck 
like y- bites appearing about the y. 8. or g 
day, aud. laſting, till the, fe on — 
wherein they always recoyersd {.., On 
ther occaſion, he mentions one Perg 
who had ſuch eruptions on the 8 day: 


De Morb. Gallic. xp 8330 3 
| - Ne Morb. * II, 6. e 10, 
« ov. Med. 48. p. 659. rr 6 21. 
VII. * Nie 01 


We find ho erqvifts regalrity or ander nagt 
in all this. Nor will y — vow | 
der if ſuch fevers obſerve no very regular 
oourſe. Where ever ſuch. fechuappear ot 


bal: | Anbinadhwoccild notenpe grey 
oniformity in :theſe terrible viſitations upon 


mankind, which go under the name of the 
Plague, and ny. ug he D:feaſes; ot are any: 
way akin to them. Vet even;theſe-ſeem to 


conſtitute ſpecieſes by themſelves, or to bs 


ſpecifically different one from another, as 
well as from all other diſeaſes-. Some 
Plagues ſeize only on the re 
dom, ſome on the brute creation, and 

eee on one kind of animals, ſome» 


times on others, ſorvietimes>/on-qnan/ and 


beaſt, and frequently. man ſectns; to be the 
only ſufferer. Vea thoſe of a given conſti- 
tution are tolerably uniform in their ſymp- 
toms, and, what is very TIP Dole 
other characters of regularity, do | 


h kl in ee ſpaces of Cl 
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a ur people, as a chaſtiſement for their tranſ. 
zz greſfions; Tees to have killed the unfors 
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firſt day of tlie diſeaſe. 5 


hen an sb 


On the morrom after As denuiitia« 
tion the Cattle of Egypt of all the ſeveral 
kinds died of -a: gtievous Arerrain * And 
aifew days after at midnight in a moment 
de Lord ſmote all the firfi- born 'of m 
and beaſt in that great kingdom, which be. 
longed to the proud and ſtubborn Phuraab . 
So likewiſe. many ages after, to protect hi 
on people, and to humble the 
Fing of Aphria, the blaſt of the Lord went 
cout, and quite diſcomſited him, and ſmote 
in che night time a great part of his nume 
rous and victorious army. Io 1155 
The people of Hue 3 4 
untimely and exemplary, thpugh very m 
raculous death of Kori: and his company, 
ſo that God in his anger, to can 
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Prriulr and Criſts of Diſeaſes. 
atonement could be made, killed NG 
many . And King David's vain-glorious 
boy of his ſubjects drew down a ſud· 
den peftrlenct upon the unfurtunate multi- 
tude, whereof many thouſands fell _— 
fe for his fooliſh oftentation-\, 
B. wn. 2 in *y 
army of the Eaerdr Frederick Barbarofſa, 
ſaddenly killing very many; eſpecially Go 
nerals, Prelites, and other great men 
C. We formerly! ( 20. B.) tak node 


ae 'the Dugi ſiwanting fickneſs 
uſed to Lil, 0 e e e morons 


of ix was thoroughly underſtood. And ome 
thought it ak bo greg 


ö killed * 16 


or 20 hum Arid ſo likewiſe Seunertusß 
tells us of another Squinance aun. 1564, 
which he hos one cl LW ee 


- 3 Ly + 75 4 
ict Dun et S 


8 8 XVII, 11. » IL, Sam. fun. XXTV, 
13. 3 578 7 
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ne he N died 
Sen fl ey Cine! $64 and: other th 
5; rvab ym 2Pridot Wa wala n 
2 7 B. of thoſe 'who:wrere<iefiroyed by the 
Plague in Ttaly and moſt other parts of Eu- 
rope ann. 1 56 5, 15665 wherein the female 
{ek and boys chiefly fuffered, : ſome died on 
ee A eber . f 4. few 
furvived net tn why gie wins bu 
F. Ann. 454 there was 2 e 140 
Minor, xc. wherein the perſons affected 
ſwelled, then loſt their fight, and a cough | 
5 comingon the gde thay: E {os Fin 
G. And ann., 565 in Hay and in de 
nnr was 4 Pei | 
which killed in 3 days If they furyived 
this period there inns ef 0 
H. In the middle of the 14 century's | 
moſt terrible pgſtilence overran the world, 
ſcarce. leaving a fourth part of mankinda· 
live, if Guy de auliac computed / arifht, * 
In 1348 it attacked Auignonm where he re- 
ſided, and appeared in two different ſhapes; 
In the firſt, 'which-was the moſt violent and 
-e the fick had a fever and ff pitting 
3 „ eee e? 
1 „Deer. Iv, 17. 5. eee Le 
4 Tel. J. p. 6; eee Bare, I 


aun. 454. ; 
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and carbuncles, and killing in 5 days 
Boccacio ſpeaks of this ſame Plague, which = 
he had the mortification to ſee raging aʒt 
Fbrence, in a ve 


ery lively and paſſionate 


been accompanied with any hæmoptoe, or 
violent fever: but it immediately roſe into 
2 the groin and 'armpits, and killed 
in 3 days . Nay frequently ooner : for 
he very pathetically laments the untimely 
fate of many in their full vigour, and in the 
bloom and pride of youth, ſcemingly well, 
and in health in the morning, and ſuddenly 
ſnatched away before En ut ag 
conſolate ends 
Dr. N de as if this Smt 
Peftilence had viſited the world a ſecond - 
time in the beginning or middle of the 16 
century: for treating of this Plague of Gui- 
dis, he ſays it was much like what 
«afterwards Fracaftorius obſerved in his 
_ © time ©,” But I fear that truly Jearn- 
ed man has, through” the multiplicity of 


x Dicam.. P. 
E a5, Ching, p f 1 0. ; — 
books 


manner." It does not ſeem there to have = 


228 ah fn E 8 MV. ths 7 
fa books and. chings be daga far 
waa into a miſtake in this „ 1,canngt 
find any account of fach; a; appearing 
in that age in Fracaforza. himſelf, or any af 
his ee 
Contagighs, w faireſt por. 
tunity of mentioning ſuch a diſcaſc, he fe 
—— of that kind. The few lines he 
has of ſuch a plague in bis Syphilis came in, 
as it were, by way of example or Yhaftrs. 
tion, and forthe embelliſhment of his poem. 
The ſtory he takes fm Guide, and other 
old authors, manifeſtly alluding to that ug} 
verſal pgfilancs which had: raged 200 n 
before himſelf, Bis centum fuers anni, &tci. 
It ſeems it did not in all places kill preciſely 
on the 3 day, if nn; 
Were e N hoot las 
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1. 7 ant in an 171 cher 
aroſe a contagioys epidemic ilneſs, attended 
with vomiting and great heat in the belly, 
killing on the 3 and 5j day. In ſome there 
were 7 5 — _ 


FE XN 14S. | bee a 
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of Ditaſe. 7 f 
| pk 663 ng Ali grants nit. 00 Ge 
in 1586 in ſorne plates Pa]. 


ane ene 
go? 


van 4 £3 * 4 VI. paar av £214 
ee is. ſpeaks of the ' Peſtilential 
ſcuor ann. 1 54 5 as having its criſes at very 
diſſtant ſtages, ſometimes on t the 4 and ſome- 
times en the h T dy, 45 ot 
M. In the Lower Hungary in the ſpring „ 
1713 malignant Peracbial fevers came in, N 
billing with great” ravings on the 5 day *. | 
A p conſtitution reigned all chat 
year . 2 we had already (I) occaſion to 
add acre Myhrman - of is fees in an. 
tom. n 00 eee 9.7 111 
N. Brafwools bas no favourable opinion 
of the 6 day more than his maſter Galen. 
He takes [it for Aa gefieral rh though . = 12 
Iential diſeaſes for the moſt bert the affected 
enn eee ee roi] AA 
Df (OE CINE e eee £374 £ 5 


+ Genſel, Conſt. E Epid. Hung. 1713. p. 807 

> Alia. writ") He „ p 51. V 19. 7 543. 
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did. p. , Ibid: pc 865: $06... 1 
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l in ſuch diſcaſes more thin i». nk 
He,aflues..ys from an.;infinite number of 
Obſervations, that in the;, epidemic conſtitu - 
tian „„ died on dhe 6 
| hay e Merl: 2 26 20 tle % boli donkey: | 
0. And exactly conſonant to this Diemer 
rack wllsws — the Plaguc at Neuen 
ann. 1.645 1636, 1637 nothing certain 
and conſſant could be, promiſed upon from 
the criſes happening on the regular decretory | 
days. But theſe that came on the 6 were | 
always undoubredly mortal... . ier RN 

P. And in a peftidential. Pleurify., Au. 
1865 almoſt all mt iin 
G day.. a f 
Q Pereira oblerved.a-P ofilentia ru, | 
wherein a Diarrbæa coming on the G 


day quickiy killed the ſick. But in others 


a deafneſs coming at, be portended a 
r Fee Trot 44 29481 N | 


R. The famous Atbenian plague, which | 
committed ſuch ravage in ag acer] 
f time of the Peloponugſian War, de 8 
a moſt lively manner by Thucydides, and 1 

dog g ir auf bi ee eee 
e in Bi 2 f Bente 4 
pp 25 p. _ Mo ering 
Febr. IV; Ip: 843. * 
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tory, that is, as a collection of facts, or of 


ae being, in ſeldam fatiafied with 


| Perigh d, of Diſeaſe. 


nod inoivly copied foe him hadith Sage: 
killed commonly againſt the g, and me- 
xonotheg d eee 9 


od 16 at 48 16 #7 
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Ao lacigt une Mag 00/Uah 
demi diſeaſes, not thoſe only of a more 


benign kind, but even theſe of à peſtilential = 
nature : and that they. of a giyen ſort and 
conſtitution. obſerve much the ſame in 


and period in different perſons.and-places. | 


A remarkable inſtance of the uniformity of 
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= ol RS Criſes and Griti | 
Days wasthe child of experience, and nurſed + 
up in daily obſervation. | Atgue hee, ut egy 
artitfor,, veteres rerum magis cventis ems 
nt; quam ratione dudti probav unt. And . 
thus far taking it as a piece of Natarel Hife 


* 


* 
— 3 4 
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the phanomena. of diſeaſes, it makes a very | 
elegant and uſeful; part of medical. know+ 
ledge. But the mind of man is a; reſtleſs 


i. 11 1 + Do K. w V1, 1153. 
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N Ne Sura ee facts, der ee —* 
AY :penetrate” inte the cauſes ef things, | 
TER ens iy 
ments of action, the knowledge of which | 
we call Neural: Philoſophy. © A moſt de- 
lightful ſcience when chaſte and free from 
all falſe ſuppoſitions and f ious reaſoning, 
as: Natural Hiſtory is only to be valiied, 
— fom fable ivy inlgnifica 
| 5 NoriesSract 012 Conf 24! ile 
= Husen, was "ſerie ef che inſuf· 
4 ficiencycof the human faculties to explam 


4 the hatute of one ſpecies of facts without 
ji the aſſiſtance, and, as it were, borrowed BB 
| | light of a great many others. And there · 
1 fore, though he bad wich incredible. pains 
made: and collected very many- obſervations | 
concerning the criſes and events of vario 
diſtempers; yet conſcious of a great deal of 
the neceſſary data being yet wanting, vet) 
ſlightly touched upon the explanation of the 
variety of the periods of diſeaſes: and only } 
the facts he had obſerved,” 1 
che Philoſophy of them to the inquiries and 
of future ages. To him may be 
applied what was ſaid by Cicero on an- 
ther IV. agd a N rr 6 
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Peri Pe, Cf Re, fe 117 | 
cc Patent For: rnagis ar- 1 E85 
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42. Thi plainland dakedhiltly of G fe, 
as laid down by Happocrates, Was not al- 
7 to ſubſiſt long in its original ſimpli- 
Thoſe who knew vaſtly leſs of na- 
7 „ chan he, would however go beyond . 
him, and . , tlie teaſon and connexion 
of Critical | 5 in a philoſophical” way. 
This was unde te by the Metaphyſical 
Phyſicians, who making uſe of ſome mean- - 
inglefs words and unintelligible? expreſſions 
of numbers, | injudicioully borrowed from the 
Pythagorean phrheſ phy, thought they had in 
a few: words given a reaſon for the extraor- 

| dinary; harmony that was obſerved in the du- 
| ration: of diſeaſes. But Galen and others 
haveſufficiently ſewn how improperly thoſe | 
numbers of unity, binary,” &c. are applied: | 
in this matter, and how abſurd and itnpro- 
per their ee 1 
255 Galen himſelf, as 55 OTE" every” 
thing, could not leave this matter untouch- 
ed, He has alcaibedl the reaſon of the ob» 
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44 eee Critical Days chieſſy to * ö 


cal of which laſt planet he was obliged t 
; ways. to make 5 agree wi 
to be confuted by all thoſe who' had the 


ſolicitations of his friends . 


had and might be ſaid on that ſubject in a1 
Aſtrological way, and after the manner of | 


opinion of the Philgapiy of 2 
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of the Sun and Mon : the pe-. 


a of cn, But in me 
lowed by. many, he Has hid an Gr 


courage and freedom of mind to diſſent 
from him. And by his bad ſueceſs l 
ſhewn the difficulty of the ſubject: where. | 
of, to do him juſtice, he was ſufficiently 


awrare; When he tells us, and takes God 
to witneſs! for the truth of what be fays, | 
that he had not of his own accord under- 


taken this taſk, which he would gladly hae 
declined; but at the earneſt and irreſiſtible | 
80 that Tam 
apt to think he bas rather givem us whut | 


the Egyptian Phyſicians , than his own real 


<ul; ee incu” 


* Thi, 3, he is a mt 1. 
Vid. Ibid. el ain + 3 5 cial] 62 
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nidleſhy:omd reſerve of .fvicenms;: vie . 
deed is at the pains to give usa ſhort ſketch 
of the coinmon Gulenical accounts: of this 
matter; but at the ſame time ſigrüſies his 
diſtruſt of them; and looks upon the Cyijes 
and Critical Days as fo many obſervations; 
the truth of which we know! fromiexperi- 
| ence; but the reaſon wherkof was not o 
evident or ready at hand, and belonging ras 
ther to the Philoſopher thari tothe Meuicai 
Phyſician *, . And this has ſcared moſt of 
the ſucceeding authors, who generally ſeem 
to aſcribe the whole to Nature and think 
they have ſufficiently explained the matter; 
when they tell us that Nature being bur 
thened with ſuch and ſuch loads of noxious 
humours (the e periodical revolutions of which 
ſome. writers - pretend to determine) is "at = 
length by their n — 
them out of the body. ts 4 
ga aid = 1695 


45. This you Coin jul lng back again 

into the indefinite obſervations of Hippocrates 
of .Noveray' Huriig 1g, and eb rag vou vu 
| agu, and $vou | FAY peas &e, 
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3 indeed "org can we Ty more of a | 
| rv ſettled times of the duration of diſcaſes, than 
ot other-analogous'operations'of nature We 
ſee the incubation of Eggs accompliſhedjuſt 
in determined. ſpaces every ſpecies of birds 
and fowls:having its on peculiar appointed 
time, wherein; neither ſooner nor later, the 4 
young: chickens: are broug ht to light. We 
ſce the ſame thing belding in the pregnancy 
of viviparous creatures, who all have their 
ſettled: times of geſtation, and due limits 7 
regular births, there being ſoldom any great 
anomalies in this reſpett; iuas n ey ria ph | 
reis uriges $7ryevepterms *,.. And ſo too of the 
inereaſe, and adult ſtate! and decay, and 
denth of animals: all which have their de- 
termined ſpaces of duration, or arrive at their 
ſeveral ſiadia in determined times; moſt-of 
eee eee nene 
ſetving 80 ene certain * 
which are but ſeldom ee in any 
N 7% 00 ; 
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8 Nera in hrs apply. this to , di | i 
caſes,. let us call to mind what Hippocrates 
ſeems to have thought, and what wealready | 


* Fythagor. apud Dic Laert. VT; 29. 
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the body, and, as it were, 
all different one from another; and — . 
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periods and Chile Del. 


found Sydenham expreſsly affirming, eps 
given'!Diſeaſes-are peculiar modifications Of (wn b — 
articular beings} | 


ing themſelves in ſuch and ſuch p- 


manners, and exertiig their ſeveral Spez 
tions in given detetmined ſpaces of time 


WH And: Malpight'* and Borelli i as well as 


akne unanimouſly take-3t for granted. 


of een laſt contin — — 


tion of a certain portion from the'maſs re- 
ſome detet ür 
be rea accomplithed. . * — to 
which Bellini, even when he is wel mm. 15 
againſt the Critical Days ofinhe: ancier 
tells us that, as the planets go their — 
in ſettled periods, ſo different humouts te- 
quire different ſpaces of time for their per- 


feet maturation, ſo as to bring/'on-criſes- - 
ocording to the various na- 
ture of thoſe ——_ juſt too as the dura- 


Horte 


tion of plants and trees are or longer 


and conftiution*-- And ws know 


ge. „ 
* Oper. p. 80. 88. 89. 145. 42 45 SC 
„ 244. tt . © 
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that 
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122 4 R 
r Experience: alone we can know 
— the force of any diſeaſe, and the time it 


takes to enem iss yiglence *, Dr. an 


93 nate time to be duly diluted, broken and thin 
'ned?, And Dr, Bocrbaeve taking che morbid 
| Rate of the blood, ot its-viſcid diathefis in 
chemical view, finds a definite time requiſite 


ſieineſs of the blood, all other circumſtances | 


45 tagnans in vaſis obſtructis, leni tepore, 
1% « abet que. obſtruxerat: unde in inflam- 


I t crem teducto, patio definito dierum mes | 
«, bilitas redit obſtruenti*,”; 1 hs 


4 and durations: of diſeaſes and other ſuch like | 


derſtanding thoroughly, untill we be better 
| acquainted, - than We are at 
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mined affect, and 9 1 


continuing the ſame, will require a determi. 


for its diſſolution. In ægrotantis corpor 


+, & tempore, ſponte deliqueſcens, fee 
*  matoxiis, acutis, corporis calore ad medio- 


Indeed the ee eee beth 


natural proceſſes in animals and vegetables, 
and other ſubjects, we muſt deſpair of un- 


2 with 
the minute particles af matter, their figutes, 
motions, laws of action, Sc. from whence | 
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flow 
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- conſtitutionsthe regular returns of intermit. 
tent fevers, and the various fadia” in othet 
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the ſame in all perſons of a hale und 1 


3 when every body 


ſtom anothe in different animals, according 
to theſe various circumſtances. © 
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pu. * %. of Miese, 12 f 
flow moſt af the — tn hatare, gef a 
— conf as ritate involuta . 
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1p Thien kewerea ey Ae 
article in the doctrine of Oel we may pre- 
tend to give ſome illuſtration of. In given 


diſeaſes appear pretty uniform, and nearly 
gorous enough make; whether young or old; 


_ or women, of a larger or ſmaller ſize, 
This mut appear very ſtrange at firſt 
is ready to think 
that the circulation of the blood has various 
periods in „widely differing one 


But if we will take the pains to examine 
e ew we ſhall find that, 
if animals of however different ſizes be to- 
lerably fimilar, the circula tions of their li- 


quors in the veſſels, and every 
thing depending chereon, ſhall be performed = 
a eee IF HIS 1 


> 2 5 1 * 
ww L + T3 JI. ac% A 
Ly | * 
* * * ö 
1 
' 


| 12 e ES SAY 1 dk A | 
eee the act and Criſes of diſeaſes of 4 | 
ien conſtitution ſhall fall out much in the 
fame way and periods in boys and adults, 
in men and women, in dwarfs and giants Ge. 
But as this affair deſerves a particular conſ- 
deration, -I-muſt be allowed to tranſcrib 
what is ſaid on this ſubject from another 
treatiſe concerning Similar Animals; which 
ſhall in ſome ſort ſum up and conclude this 
preſent eſſay, Which I find has grown on 
— LE och LOT ban 
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9 6 Spesen 17 Hine in dimilibus Auma 
«© hbus tempora lationum vel circulationum 
fſanguinis, ab ipſorum-cordibus, per cor- 
10 reſpondentia vaſa vel vias, ad corda lite- 
ͤrłxum redeuntis, ſunt 2 
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Conor. 8. — ſupponatur 
5 cauſa proxima, vel iplarnatura febrium 
periodica- 
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« re hi, qui ſunt ejuſdem, ut ita loquar, 


Peril and Criſes of 05 ; 2 


is intervallis redeuntium, ex hac 
« dodtring rationem reddere poterimus, qua- 


* genii & conſtitutionis, _ 2 
8 bus ſe prodentes, i iſdem 
us in homini 
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© & penitiore humorum noſtri . 
if —— us ratione, 
cc ſecundum curatas probat iHlimort 


dee obſervationes, plerique 8 xa . 


« epidemiei morbi date ſpeciei in omni- 


* bus fere agris nec alüis, præter illos, 


morbis, nec incongrua medendi methodo 

* vexatis, in iiſdem fere definitis temporis 
© ſatis diverſa ſua fadia decurrant: & 

*« {imul integri ipſorum morborum decurſus 


2 2m m0 1 erumque abſolvantur, 


1 — natura in multis morbis opus 
ſuum ſuo tempore exſequitur, materiam- 


2d 


% que morboſam debito ordine ac via tum 
*: © ſecernit, tum etiam — ut noſtra 
WEL .. dope 


2 aliorumque mor borum ſtatis E694 # 


126 TY SAV 4 3 
1 241% e. noſpis artificis atque auxillis non 
— *. indigeat,: ſuis viribus optime inſtructa, 
Zehen opibus.- * ples ſua denique ingrni 
aan ai uy 12 t THE 9 81 ä 
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= Lana Videas n er me- 
9 1e, chanicis hiſce legibus, ii puxſertim in ſub- 
= ** fidiumadvocaveris chemicas quaſdam con. 
= . ſiderationes & principia, aliqualis lux in- 
ffeerri queat adhuc haud ſatis explicats, & 
| = Propterea a multis temere nimis rejectæ, 
lock pocratice de morhorum, febri- 
claw GriibaeitsBerjodita quem longa & | 
*, diligente obſervationum ſerie. ſtabilivit ſa+ | 
«<; gaciſſimus eius auctor, in praxi ſunpliciſſi- 
mus, atque perraro hypothaſium ſectato. 
< Atque cum plurimæ morberum hiſtorir 
ab accuratioribus quibuſque apud alias 
gentes, aliiſque temporibus notatæ, & 
© præſertim hoc quaſi noſtro ſæculo, & hiſce 
| < regionibus a eandidiſſimo Sydenhome," de- 
$6; „ (eriptns. adeo conſentientes videantur an- 
„ tiquis medicinalibus Corum obſervationi- 
Bray dixeris forte tibi, priſcam doctrinam 
„ amplexanti, 4 recentioribus quibuſdam 
< Aſclepiadis æmulis, qui naſutiores videri 
77 « volunt, fruſtra objict diverſitatem chma- 
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um, & diverſitatem temperamentorum | 
« particularum |! 


pril and:Oiific if ai cs. 287 
icularu m humani corporis, ,queminur 43.847 | 

. gerte aut legitime tempore Agritudine: * v5 

605 * ſolvantur 3 aut 11dem dies apud nos Critiei 

6 int, gui Hippocrati & eee. 

Et ſi quando pro | 
« doctrina penitus: convellenda ——— 

« tiam provocaverint Hippocraticorum dog- 

* matum contemptores, {cio te, fi ab anti- 

e quorum partibus ſtare volueris, continuo 

cc regeſturum hodiernorum experientiam pa- 

c rum in hacce valere cauſſa. "Quany uti- 

«que argueres juxta varias variorum hypo- 

e theſes inſtitutam, inconſtantem, inter- 

dum malefidam, mille caſibus obnoxiam, 

| © impropriis denique medelis turbatam. 

* Simplicem enim illam Hippocratis meden- 

di methodum, naturz tantum miniſtran- - 
* tem, non imperantem, adſpernantes, con- 
« filium & molimen ipſius, morbum ad 8 
« Crim debito tempore ut plurimum per- 

«* ducturæ, gnaviter interdum fruſtramur 

© inutili noſtra ope, & ingrata medicamen- 

_ © torum farragine . Quibus regulares' & 
< ſpontaneas febrium criſes interturbamus, 
contra genium & naturam morbi pauca 


ce 


* Vid. Galen. de Dieb. Deer. I, 11. Bagliv. Prax. 
Med: II, 12. Malpigk. Op. Poſth. p. 80. Mead de 
Imp, Solis, dc. p. 59, 12 
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"HE human body i in exerting its natu- £ — 

' Tal and ordinary operations is liable — 

to a and decay. So that a conſtant 2 

ſupply. of meat and drink is rendered ne- 2 
ceſſary, to keep it in an intire, firm and 


' vigorous fate, Es 4, 


FIOf ft 2 25 1 ; . ' . 8 h 
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2. But our aliments are not md up al · 

together of nutritious parts. Many of them 

are uſeleſs, and ſo muſt be thrown out of ſt 
the body along with thoſe indigenous par- =—_ 
ticles, that had. become unfit for any fare 
ther day ir in the animal. 
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3. In the prime vie there i is a concourſe 
of very many different ingredients of various 
K 2 natures 
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| On the Specific Operation | 


nagar natures, and coming from very diſtant quar- 
Een. A great deal of Saliva from all the 


various ſalivary glands about the mouth; a 
ſalival lymph from the Pancreas, and from 
other excretory openings along the whole 

alimentary conduit. This has likewiſe everß 
where ſcattered on its inſide a great many 
lenticular glands, which, with the Amygdale 


of the fauces, furniſh to the whole paſſage 


ſufficient plenty of a lining mucus. And 
that great viſcus the Liver contributes a large 
ſhare of bile. All theſe various liquors are 
blended with our meat and drink, and un- 
| | ing a new mixture and digeſtion in the | 
- ſtomach and inteſtines, the more attenuated, 
purer and better parts are taken up by the 
| abſorbing veſſels; while the groſs, uſeleſs. or 


- noxious parts, as well of the indigenous li- 


quors, as of the new ingeſta, are thrown out 
of the body in the form of abominable er- 
crements. TI 


" medio ner ths Be e be na- 
ture has contrived for freeing the body of 
what is uſeleſs or hurtful to it. Some parts 
of the aliments are ſubtile enough to be 
taken up into the blood, but not fit to dwell 
with it long, or to be amongſt the * 


up Cathartic Medicines, 


of its ingredients, conſidered in a 1 = 


fect or defecated ſtate, And even the pure 
blood itſelf is always in a degenerating 
way. By the circulation and neceſſary animal 


functions many of its parts are ſpoilt, and 
grow too acrimonious to be conveniently re- 
tained in the body. So then we ſee a ne- 


ceſlity of appointing ſome viſeus as an 1 


emunctory, where a great torrent of blood 
conſtantly arriving may be freed from theſe 
uſeleſs parts, both from the new ingeſia and 
from the corrupted indigenous liquors. This 
great cleanſing work is performed by the 
kidneys, ſeparating the uvine from the 
maſs of blood, and thereby purifying it 
* its putrid W more acrimonious par- 

ti cs. 


F. However the blood is woe yet pic | 
enough. Many of its more ſubtile and noxi- 


ous particles eſcape the kidneys, and would 
ſtill lurk in the circulating maſs, were it nat 


bor the lungs and ſkin. Theſe two taken 


together may be conſidered as the laſt, moſt 
univerſal and great emunctory. There what 
of the blood — aliments eſcaped the kid- 


neys underg 
the remainder of its uſeleſs parts in the form 


* of 


oes a new trial, throwing off 


2,05 24 of an inviſible halitus, ee of. 
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"i Theſe then are che * ways, Fire 
ous and provident nature has taken to clear 
the body of its unneceſſary foulneſſes;.; And 
conſequently medicines increaſing any of 7 
thoſe excretions may, and have been in ſome 
ſort, deemed cathartics or cleanſers. But by 
reaſon of the more than ordinary putrid foul - 
neſs of the firſt kind of excrements, the me- 
dicines working that way have had the. name 
of cathartics ant 41-0 to them: and an 
evacuation by ſtool has been always reckon- 
ed the directeſt method of purifying the 
whole maſs of blood, the putrideſt and fouleſt 
parts being eaſily fparable this way. 


n It is not our buſineſs at preſent to in- 
quire into the original invention of remedies, 
and their application to the various uſes 
aſſigned them. It is ſufficient to our pur- 
poſe. to ohſerve, that in very ancient times 
many were actually found out, anſ ſwering 
the intentions of the art of healing in pro- 
moting the various kinds of evacuations 
ti ouen di craiſa aa, vnagxii, va ape la 
05 opnν,NE, u. 15 N T4. * AAS 
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. Cathartic Eau 
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increaſed the cutaneous excretions, forne — 
were thought to promote the evacuation by 
urine: — the moſt numerous tribe, and 
thoſe moſt inſiſted on were the cathartics that 


brought on a copious and more than ordinary 
expulſion of feculent matter by the anus. 
When they irritated the ſtomach to an ex- 


cretion upwards, they were called —_—— 


F 44s XAT. . 


8. The theme ou Gow the 
ana and guts are not all uniform or 
alike. They differ widely one from another 


both in colour and — and fo have 


got different names aſſigned them by the an- 


cients; though they — little of the ani- 
mal oeconomy, or of the organs where 


- theſe different humours were prepared, or 


ſecerned from the reſt of the maſs. Thus 
the humours of a yellowiſh colour and of 


| ſome moderate lentor in their conſiſtence 
they called gall or yellow bile. If they were 
tough or blackiſh it was black bile or melan- 
— Viſcid, ſlimy and colourleſs liquors 


were comprehended under the name of 


phlegm or pituite, The thinner and ſerous 
kind they called water. And theſe various 
be Hipp. de Vet. Med. III, 3 


4 humours 
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#5347 humours they thonght to abound in various 
[EE 


in different perſons according to 


proportions | 
their original frame, their diet, and manner 
of NE diſeaſes, ſeaſons of the nn 3 


9. The medicines Weed chte way 


— — they dif. 
fer not only in their manner and violence of 


operation, but alſo according ta the humours 


they ſeem chiefly to evacuate, Hence the 
ancients, obſerving that, after the admini- 


ſtration of certain purges, the humeurs ex- 


cerned out of the body were of a yellowiſh 
hue, called them Cholagogues, or purgers of 
gall, Thoſe, that promoted the expulſion 


of blackiſh tough liquors, they reckoned 


Melanagoguesorpurgers of black bile. Thoſe 
that brought on an excretion of ſlimy and 


pituĩtous humours they called Phlemagogues ; 


as the evacuation of ſerous liquors they ſaid 


was the effect of Hydragogue purges. And 


accordingly they were extremely ſollicitous 
to know the ſtate of the body, "and which | 


of all theſe humours was in greateſt abun- 
dance, and had the largeſt ſhare in the diſ- 
eaſe ; that they might adjuſt their medicines 


' thereto, and get theſe peccant and ſuper- 
abundant — expelled out of the fick 
B Þ Y Sh .qqil3 4 
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ic Medicines. 
C cines. 


of Cat! : 


perſon. © Atque hec, ut. ego arbitror, api pe 


© yeteres rerum magis eventis moniti, quam 


- i ' ratione decti ron WIe LEY 


10. Thus fi they from to. ha gone 
on ſafe enough. Hitherto/ we ſee nothing 
more than a careful obſervation of Phæno- 
mena ; and their claſſing and giving names 
to things according to their ' viſible effects 
and appearances, without determining their 
real and intrinſic effence. Bur they did nt 
ſtop here: They were not content merely 
to have obſerved theſe things , but wanted 
to know the laws and ſprings — 
of bodies upon one 9 They were 
fond of ſeeing, or of thinking they ſaw, 
the beauty and ſimplicity of nature; and en- 
deavoured to underſtand and explain her vas. 
rious o perations by as few general principles | 
25 could be. They ſaw many bodies have 
a mutual tendency of running into contact 
and ccheſion one with another. They faw 
ogether without 
any” viſible N force. They ſaw 
threads and ſtraws run to amber as if actu- 
ated by an internal principle. They ſaw 
Plans joke aß f ip eee 
| 9 3. 
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8 each ſeeming to ſuck that 
Yew which is moſt ſimilar to itſelf; and all this, 
I fay, without any viſible impelling force, 

as far as they could perceive or underſtand 

the matter. It was but few who'gave into 

Walers ſcheme of aſcribing ſouls even to 

7 the cimmonly reputed: inanimate bodies, 

and ſuppoſing — world full of minds, 0 

x67 jpoy e71/juxov has ' Deupuoreay rAnph ; dich 

ſuch odd and ſurprizing effects might be pro- 

duced. Nor had e folks thought 

of vortexes of ſubtile matter o; of univerſally 

pervading elaſtic æthers, of harmonies of 

conſpiring vibrations *, and other ſuch me- 

chanical, or fcemingly mechanical explica- 
tions of the wonderful phænomena of attra- 
ction, magnetiſm, and electricity; which the 
more fertile and ingenious invention of tlie 
modern princes in philoſophy has introduced. 
80 that, without troubling their heads about 

the ſuperior and primary cauſe of ſuch ap- 
they reckoned there was an at- 
tracting force, — thoſe various bodies 
were draw, the one to the other, by ſome 


Vid. Diog. Laert I. 24. Ariftot. de Anim, 1210 


| | VID, 55.) and of Her Thi. whot znelq 
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Sir Thaac Nest. 1 
Pr. Hooke. M. Leibnitz..'M; Bemoulli. 
0197 ” ſumilarity 


bundle . . nature. What ade we to err bfr 
pect from all this? They gave ſuch and 
ſuch medicines to ſick perſons, and theſe 
| ſoon. evacuated ſuch and ſuch | humours, 
And ſtreightway they concluded that theſe 
medicines taken into the hody dre to them · 
ſelves the humours f a like nature; which 
colluvies muſt be ſoon ejected by the expul- 
ſiye force oſſthe/ inteſtines. This is the 
idea they had of the operation of Cathars 
; tics, and; of their, eledtive atiraition, u- 
wakes ated chiefly on certain determin d 
humours. This their philoſophy 1 —_— 
ay they eſtabliſhed. ſufficiently, though tlie 
phænomena that led them into it ſhauld be 
allowed all to be true and fairly repreſented. 
It is one thing toi make and record an obſer- 
vation carefully and honeſtly, and another 
to explain its true cauſes nenen 
with mee 7-46 1 a6; * LE 
11. They were not | ute pd 4 
of the quick falioption ee bins | | 
the common maſs of blood, and they knew 
ſtill leſs of its rapid courſe from the heart 
to all the organs and wi/cera of the body. 
80 chat going upon their Prejudice of the —_ 
mutual attraction of ſimilar b dies, and of 
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On tbe Specific Operation 
rges exerting there peculiar forces while 
ed in the ſtomach and guts, joined with 
their vague incoherent ideas of only | ſome 
reptile and undulating motions of the blood; 
when, going, I ſay, upon theſe ſuppoſitions; 
they ſaw a little after the adminiſtration of 
à purge a great evacuation of a certain li- 
quor, what was more natural and obvious 
for them to think, than that this liquor was 
forcibly drawn into the guts by ſome ſingu- 
lar elective attraction of the medicine upon 
theſe ſimilar parts of the blood; which when 
ſeparated from the reſt of its compounding | 
elements, and running together, appeared in 
0s EE IROe wr pars + of 


b Woes they rook:ie Wr enen 
 there-udtually:were in dhe blood-foch and 

ſuch humours they ſaw thrown out of the 
body. This I fay they took for granted 
without ſufficient proof. And accordingly 
ſuch a previous exiſtence of humours, as 
well as the elective attraction of medicines 
on them, has been called in queſtion; and 
that nat ſolely. by the moderns. Ergſſira- 
tut had a ſagacious and enterpriſing genius: 
Aud Aſcheprades was fond of taking up with 
A 

4 ˙¹ . b received 
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different operations of medicines as thay: 


1 Cathartic Madlirin:, fr 


received medical ſyſtem. * They flatly de- 254 


nied that purging medicines have any at- A 


| traſtive forces whereby they might draw 


ſuch and ſuch ener to themſelves. They 


| ſuppoſed that theſe medicines, when taken 


into the body, according to their various na- 
tures, aſſimilate and corrupt whatever, liquors 
they met with into ſuch and ſuch new 
forms, and ſo conſtituted the humours which 
were then evacuated. . So that in their hy- 
potheſis the whole effect of a purge ſhould 

be the altering the nature, a nee. 


ing the quantity of the blood. 1 


13, 5 l b ler 3 4 


lutely to reject the obſervation of | Hippo 
crates, They only differ in their philoſo- 


phy, and thence they are led into a fatal 


miſtake in practioe. They do not deny the 


had been claſſed by the ancients, into Cho ® 


 gogues, Melanagogues, &c. only what had 


been formerly aſcribed to an electiue attra- 
. they 6 fem bens a r 


F * 


C Vid. 0 len. eg 104. De Element. 
| 3. De Nat. e Czl. Aurelian. Morb. 


. $75 Va a Helnont Oper 5. vo. 
12114 41150 bel 


0. ti Helle „ 


2 2 at friilating eovPuption and irapſnutatim; be 
wyw/ medicine making as it were à new producs | 


tion in the animal, which did not exiſt he. 
fore. And thence they thought it needlef 
to-be very careful about what medicine was 
to be given : ſeeing they reckoned the pri- 
mary, chief and univerſal effect of Cathar- 

tics was to diminiſh the quantity of blood. 
which they thought might be done for the 
moſt part in a ſafer and more commodious 
way, than by giving thoſe medicines. The 


uſe of which was therefore almoſt univer- 


fally laid afide by them and their followers 
of the Methodic ſet. And this hypothe- 
tical prejudice Galen complains to have had 

a very bad effect in their —_— of 
ſeveral diſeaſes. nid 


14. But if Galen was very mic ac: 
with thoſe innovators in Phyftc, how 
would it have provoked his indignation, had 
he lived in theſe later days, to have ſecrt his = 
whole Hippocratic ſcheme of ſpecific purges, 
he had taken ſomuch pains to embelliſſi, quite 
de y de eden Gen, re 
leſs by the modern'theoriſts?* They 
reject the peculiar attractiue forces 225 
yy medicines upon ſuch and ſuch ae 


onl 1 
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mit, what the ancients all pretended to ob 
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_ acrimony.; and that therefore they would 


*. 


ag e Mariner | 
0 of the blood; but they do not ſo wachs ang. * 


ſerve, that the adminiſtratioii of certain 
purges commonly procure the evacuation 
md humours. Thomas Eraſtus a very 
eminent man in our faculty, but ſtill more 
famous amongſt the Divines,” Lawyers and 
Politicians for his ſchemes of humbling the 
clergy, broke off from the commonly re- 
ceived doctrines, and reſolved all the opera: 
tion of purging medicines into a vellicating 
Aimulus, whereby the ſtomach and inteſ- 
tines, and the veſſels communicating with 


i them, were excited to expel their contents 


80 that the ſole difference of purges was ac. 
cording to their various degrees of force and 


bring away whatever humourswerein great- 
eſt plenty, and readieſt to be evacuated, 
Indeed even in Galer's time there were forme 


| few, who affirmed all medicines to act ; equal- 


ly upon all the humotirs, with this only 


difference, that the thinneſt and moſt moyve= , 


able ſhould come off firſt, and the reſt in 
order, according to their degrees of fixed» * 


neſs and viſcidi . "Henve'they'concladed 
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#0637 the weakeſt \medicines to be | thoſe which | 


off water, the next the purgers of 
gall, then thoſe of pituit and melancholy, 
But Eraſtus and his followers, though led 
by the ſame theory, concluded in a different 
way, and claſſed the operation of medicines : 
in a different order. Though they reckon- 
ed all purges to bring away firſt and eaſieſt 
the moſt moveable liquors, yet they found 
Gall, not Water, to be that humour; ay 
flowing with the greateſt caſe and plenty 
into the inteſtines. To purge Water, Pi-. 
' tuit and a greater force is requi- 
fite ; which too always brings gall along 
with it, though this is Leg minded as bes | 
much diluted with the other humours*. 80 
that Pechlin *, treading Eraftus's footſteps, 
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would claſs medicines into a new' 

way ; to their degroes of asd ſ; 

and acrimony, ''Under the milder purges he 0 

would the ordinary cholagogues; Fr 

the ſharper kind take in the purgers of p i- 0 
tue, and the of all thoſe which 1 


eee : 


wo 186 
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Howeyer they both affirm in general, and = 
for a proof appeal to experience, hat all 
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9 © ee Medicines, 
Black, bile and ſtagnating waters. agoing, 1274 


the ordinary purges pf whatever denor 
tion may and do ſometimes e . 
various 1 the y happen to be caſieſt 


Van Henont * e went 2 * than | 


any body. He loudly pronounced all the 


Galenic phyſicians impoſtors; and their Ca- 
tbartic medicines he look d on not as having 
any virtue of cleanſing the blood of its im- 
purities, but as poiſonous corrupters and de- 
ſtroyers of the ſubſtance of the blood and 
fleſh of animals. This was dealing in whole 


file; it was condemning nen een 
med by te lump. „F 


1 ew have choſen t to carry matters 
ſo hk as this great chemical and impetu- | 
ous reformer of medicine. Nay Eraſtuss 
1 was not much followed for ſome 

But about the middle of the laſt cen- 


ig when, the circulation. of the blood 


* Eraſt. Ibid. p. 192 Pechlin. bid. p. 344. 
* 37. 348. 349. 36. 35. Loy: 5. in 
1 Ke. & P. 1 7 b. r 
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ve gere new Ught into ph 
ways ſeemed very prone to find pf ys 


On the ee Operation 


cients, there was a great. run againſt the 
Hippocratic- fyſtern of humours, and eletfive 
operation of purges. 


firms that 


ces grey rs are expelled. © Adeb- 
que purgatio e 
8 Cake MSA 


The great Malpight ), in his early'uh 


er to reform the medical phiſiolopy, 
gave into the fame thought preciſely + for, 


the elective attraction of purges, 


he aſcribed all to an acrid ſfimmlus, irritating 


and inlarging the orifices of the veſſels. And 
this he had, it ſeems, ſupported with ſuch 


plauſible arguments, that he has Borelli* 


very - readily aſſenting to that new ſcheme. 
Had Þ tothe 
Dr. Willis might contribute not a little to 
the * ing the ancient ſyſtem of elet3rve 


Apclog. pro Cire. 
E 
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Thus Dr. Ent the 
great champion of the new doctrine, "dif 
carding the fimilar attractions of bodies, af. 
is effected by the irfita- 
tion of the veſſels, whereby the redundant 
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great Site and authority of 
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purges? 
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purges. 3 2 
eſt keennels of all en wen over . 
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RB 
of the cladbiur altrucbion of medicines Was 

very arbitrary and precarious in itſelf, and 
b ill ſupported by its: greateſt, adyocates. 
And yet their ohjections were rather lige 
cavils than folid and true confutations. Bel 
* and more regular ay. of 
arguing, againſt them d. He very, modeſtly 
allows attrafive Forces, or ſomething like 
them, not to be things fo abſurd or ancom- 
mon in nature, as to deſerve the ridicule 
they had ſometimes, mes; With but Arche 
little reaſon the general doctrine of ;nitrde- 
ten is applied to. medicines, and gives ud 
very ſtrong arguments againſt their havingy 
or exerting any ſuch properties on humours 
at a Aar. as uſed to be aſcribed to. 
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#65 ace of Cathartics (Erafiftratus' and Af. 


reſolving all their effect into a weaker or 


clepiades had done as much before) but they 


went farther, and even denied the electiu: 


operation itſelf of ſuch and ſuch medicines, 
bringing away ſuch and ſuch humours, and 


ſtronger ſtimulus, affirmed all purges to 


away all humours indifferently, as they hap 


pened to be in readineſs to yield to the ir- 


tating forte. And reckoned * that the an- 


cients were impoſed upon by the colours of 
the excrements, which were tinctured va- 


tiouſly by the medicines; and thence appear- 
ed under the form of ſuch and ſuch hu- 


mours. Thus fay they the inteſtinal liquors 


hence medicines got- the titles of ll 
guet, W hr Haga Ln 


18.” All this looks very plauſible + wey 
moreover they adduce experiments to con- 
firm their aſſertion; that medicines purge hu- 


when infected with the auſtere tincture of 
Polypody, Senna or vitriolic bodies, Ge. 


mou indiſcriminately, and of other claſſes, 


* Vid Eraft. Ibid.'p. 186. Ent. Ibid. p. 57. Wills 
Ibid. p. 26. 46. 48. E ; 
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look like Gall when tinctured yellow with 
Aloes or ” Rhubarb ; and like Black Ble 
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389 


1 
faw phyſic which ſhould have purged only 


has ſeen it 4 


| liquors. Rhubarb too is a famous ehola> 
gogue, and in conſequence of that prepoſ- 


| ſuade the uſe of it in dropſical 
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black humour like ink. And the ſame ef, 


Prax. VI, 6. 


This,” * ' vi Car 


ge more pituite than gall itſelf. * He 


gall and pituite bring away very black ftuff. 
Manna is conſidered chiefly as a Cholagogue, 
and yet given in a decoction of chiches he 
purge off a great deal of water 
tinged with gall, ſometimes: only very black 


{- 
ſeflion Maſſaria * and: Sepralius* would diſ- 
in dr diſeaſes. Yet 
Eraſtur : obſerves that ſome of the beſt 
practitioners have given it with ſucceſs in 
drawing off the water in dropſies . Hehim- 
felf has ſeen it bring away a great deal of 


fect he tells us * of Aloes made into pills: 


eee eee £ 
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* Ibid: p. 703. Epi Med. 1 W344 od 
> Vide. * Holler, & Mor. 3 
. Facult. 3. p. 192. 
* 12. p. 24, 38. 
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Alen e are aſelbed. og 
de ſays he — ever fav purges . 
work without bringing away a good deal of | 
gall. Vet he often found cholagogues' to 


. eee | 
Bo Dee, the atrabiliary humours aW 
ho fd wn nevertheleſs he? aften ab- 
6 it, When given even in tumours of 
dhe ſpleen, to bridg away nothing but 2 
dub yellow pituite, and ſo to have put the 
ab add war. 
en it purge a great deal af watery and 
amy Huff, and very Little af yellaw:bile. 
And 1rewewber Dr. Freind ——— 
Wonderßil effect of the black Hellebere in 
— ARES 
Mie 4675 nw K 21 
A Nr 
Cntharties:'gs' indefinite as Eraſui would 
make us beliave, we might indeed with 
fatety.x6jc&: their eiecti us or particular in- 
fluences, and equally expect an evacuation of 
one humour as of another by any of the 
purging medicines, according to its degree 
of gcnimony. wheteby it is enabled to irri· 
tate the veſſels and inteſtines, and make 
them expel their contents. Shall we then 
abſolytely condemm the obſervatiens of the | 


ancients; br facher the acgoynts. ge! 
oynts, hey, gave | 
2 TID i : . * 
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and others another fort. : 1 ill ſuits 
wi ith. the "ordinary « char: ter 

ers in Phyſic, Who are * — * remarkably 
famous for their extraordipary: ſkill and at- 


"EOS PASS» 8 F - 


_ are | to be . | indifferenty by any. TY: 
purges, t * were either very. careleb obs, . 


ſeryers, . ot very. diſhoneſt. relaters of fact, — _ : 


when they, ſo ungnimouſly Kh 91 * of ſome 
medicines evacuating N of bumours, 


old writ-. 


tention in abſerv ing and their ipgenuity and 


 eqrrecineſs in deſcribing che appearances of 


naturs... . Indeed they do not ſay that purges 
of a given claſs, and de nomination do ſolely 


expsl-their correſponding humous : they af- 


firm that, they chiefly exert their foxce upon 


it, acting eee 


in a ſmaller degres. 
Thus Hippecrgtes®, LT 


” 3 
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| that upan giving a medicine that workgupon 
Phlegm, Phlegm ſhall be evacuated ; th 


a medicine working upon Gall ſhall bring 
away Gall, that in like manner yon ſhall 
bring away Black Bile by adminiſtring a 


medicine; that naturally works upon it z and 


that at any time by night or by day, in winter 
or ſummer, while the perſon continues in 
life: though, I fay, Hippocrates tells us all 
an __ 


152 


riger 


Os vhs peri 9 


this, yet he informs us at the ſame Une. 
[that the purgers of Gall firſt indeed purge 
pure Gall, and then Gall mixed with other 
liquors ; and purgers of Phlegm firſt bring 
away the Pureſt Phlegm, and afterwards 
mixed, &c. To: een ee 
aye 0 ay alu ala Poi Wane 1 ra OY TW 
Fapd], tyeoyrwy, cue d xa T AANLENNE TE c 
uu. ape All which is very contrary to 
the abovementioned ſcheme of ſome whom 
Galen had to do with, and of Eraftus and 
Pechlin in later times; whoſe theory Galen 
ſhews to agree very ill with daily experi- 
ence; whereby, inſtead" of the humours 
coming away by all medicines whatſoever, 
if ſtrong enough, in a certain order; ' as firſt 
(Water or) Gall, then Pituite, then Melan- 
chdly; they come off, as Hippocrates ob- 
ſerved, according to the peculiar faculty of 
the medicine that was given; ſo as even 
PFhlegm, o Black Bile does appear firſt, if 
a phlegmagogue or an atrabiliary purge” be 
— ——̃̃ — 


mours according to the nature of the ca- 


 thartie, det N N WS 
ite uy 7 


. 


2 0 | 
be, 3. e 


ya þ 


20, But 


% dich” has gong e 
though this, as we formerly * had occaſion t 


obſerve, is commonly giyen out as the fun⸗ F. 


a error of the ancients, and vw 


led them into their miſtaken ſyſtem of — 
tive purges. No body would. _ Expeft a 
deeper yellow i in fome pounds of che excre- 
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mentitious 1 135 from a few. 


or of the juice of the wild cucumber. A 
yet Scammonyis a i cholagogue, ang Elaterium 
and Colocynth : are 1 hydragagu 
as is alſo the mous d 


frofi the Hidie,; $ hich ſhould = Peat | 
if che 


been chaſed with! Spend Gal, 
real effect of e m ne Had 
more minded 


ture. The reſin and extracts of "Hellebors 


7. 


and other Cathartic roots, though differing 
in colour, have the ſame virtue as the roots 


themſelves. Nor do the metallic falts, 
1 of iron itſelf, tinge ani- 
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not even the vitrio 
mal fluids of a black colour, 
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purge more than dne humour. Rd he 
had their panchytiagogues'200/ both finiples = 
and props, oper — bes fur. . 

— cui 
5 — —ͤ— n Suns thete 
ve that nat only ſet onen vomiting and 
purging varifius' liquors but inereaſe Per. 
ſpiration, raiſa a feat DO ona va 
bes and what net. munbas vn A 
72 210) eur Aft Wes 1 _ n 
1 22. — ourious and falthfub Anã- 
temiſſ De Gram has a notable inſtance, 
firving-10 ber net oaly che aehvs dien 
{ ding hu- 
mours, but ald cheir addicionat! ores upon 
ſoma others. — hed; ou "que 
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= On: 50 nher Operries 
41 in canibus non paucis, quibus tam hytlra- 
— ah «0082 quam cholagoga purgantia exhibue- 
e ramus. Et quidem hae ratione exhibitd 
#, purgante, cum jam alvum egregie depo- 
1 <1 nerent, odvigeatibuy: adhuc canibus, ipſo | 
4 Au 15 ſubito abdomen 
= *% , gperuious, quo peracib hand- difficulter 
*Figbſervare potuimus in illis, quibus medi. 
il Tocumencm chalagugum v. g. 
1 #5; ,drachinam :exhibueramus; bilem - Jooge 
*+.ngjori-edpia;;effluere; e ductu bilario im 
* in alio vero cuĩ hydragogum 
g. pulv. radicum jalappæ drachmas 
* ME. exhibueramus, animadvertimus ſuc- 
-\@pmpdricteaticumimajacreopiapet ductum | 
ſuum in inteſtina erumpere; licet tune 
e bis quoque-majore, capia-prodiret & in 
*f;ralio, quĩ cholagogum porrexeramus, ſuc- 
c eus pancrkaticus etiam ſolito majore copia 
Le emanaret; colligere tamen potuimus a 
+ cholagogis bilem. 6e ah Hydragcgin ſuc- 


weniger longe , copioſius ex- 
Lit Thus far Be Graaff. And 


when Pall [f\denies- theſe: experiments, 
Ofc: the - forge o them in ſupporting the 
— purges, and hints at ex- 
a qui Ir e 


ee 


rd oa 12 5 
can 


Ab 8 
ful upon ſuch a material article; or elſe be wnynd 


at the pains, vrhen we have leiſure and op- 
FOES to repeat them (ourſelves, to i. 


atior «f athens. ee 
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123. e eee De Graef 
pretended to find by anatomical experiments, 
agreeing exactly with the ordinary medical 
practice in all ages, is ſupported by the 


common method of carrying on evacuatins 


in the cure of diſeaſes, and aduſting medi- 
eines to the humours they were deſigned to 


have been very ſollicitous about the ſtate of 


their patient, arid the nature of his malady 


before they adminiſtered their purges.” They 
gave cholagogues to thoſe whom they con- 
ceived to be oppteſſed with Gall, phlegma- 
gogues to thoſe they thought had too much 


expell. In this reſpect the ancients ſeem to 


Pituite, warer-purges to the dropſical, and 


the purgers of black-b;le to thoſe in whom 


the melancbolia ſeemed to be any way pec- 


cant. It is from Hippocrates himſelf, or 

the old Hippocratic writings all this is taken: 
And he gives us fair 
otherwiſe we ſhall find ourſelyes diſappointed 
der UL DoNc-Hum, n * I! 
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warning that if we de 


30 be PRA Oger 


eee row; intended cure, bringing . | 
me humour yet in a troubleſom and 
L painful way): and but i anna ramen 
Garona, rid oc? cg 
public — at 4 — to the a. 'F 
vations even of thoſe, Who, Without re- 
I garding Hippocrates, founded their : 
| on common experience. He bids his adver- 
faries bring him a patient labouring of the 
Jaundice, his body all ver yellow, and 
as it were, in gall; and he would. 
undertake, after a few days prepatation, to 
reſtore him- to his wonted good looks by a 
cholagogue purge... He tells us this is not 
3 had done it not one 
or twice, but often and again, and by ſo 
doing had reclaimed many: from their er- 
roneous way of tlii If medicines acc 
ely by altering the texture, al thance- gu | 
cuating a part of the maſs, as the followers 
of Aſeclepiades contended, he bids them try 
their hand on the cure of a Jaundioe. Ley 
them in conſequence. of their theory take 
ſome blood uten the patient, or being him 
e abſtinence, or give him an ordinary, 8 
* „Nr Medicam. Freut 2. Conte, & ds Ei: 
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: hal you Sven hi phy 
/ for purging Fellow 
dae not * _ Kaye 
1 Mit 10 tones 91. bug tiene 
- 40 ants eee 

in the preſent age ugtees with that df Glen. 
You would think tfrat when the "oli" 
— they had kid afide their Mype 
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That Broffus * 

« diſſentio, ut interea Ib 
* agam. Nam quoties n ence} pes 
te ſis vel diliofis hinnoribas ottis-fucrit, 
oc purgatione in ejus curatione opub aſt, 5 ar 
, gämntibus utor talibus, quiz 11 
**/ tate pituitarn, vel bilem detrahiere' 


« djcuntur, & creduntur. 
Advertendum, fays Par Hblmont'®, 


< By ir chologrge cathartica propins- 
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466 One Specife Operation 
hs fert a chulagogo: quod illo epoto venter 
a detumeſcat, nec fœtida excernat. Thus 
we find a ſworn. enemy to Galen and all his 
doctrines unwvittingly falling in with a part 
of his practice, and zealouſſy maintaining 
che peculiar faculty of medicines in carrying 
off their humours; drawn 
thither it would ſeem, not, we may be | 
ſure, by authority, but by the force of ex- 
and the obſervation of facts. Is 
not the ordinary Jaundice, . ariſing from an 
obſtruction of the biliary ducts, very com- 
monly cured. (notwithſtanding the contrary = 
advice D by giving 
Aloetic and Scammony purges (both noted 
 cholagogues) joined with proper — — 
And the common purges ſtill uſed in Drop- 
ſies are the inſpiſſated juice of the wild Cu- 
cumber, the juice of the Iris root, Elder « 
bark, Syrup of Buckthorn, and others of the 0 
Hydragogue tribe, affiſted with Diuretics and . 
corroborating medicines. And although we 


_ 
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have an ordinary way of blending ſeveral « 

purgatives together in ſuch caſes, yet the | 

chief ſtreſs is commonly laid upon thoſe, & 

which the Galeni/ts themſelves. would have « 

1 peculiarly adjuſted for that purpoſe. . rh 
Go. hk Þ . 3 « 


” pour? 


EN 


of. Cathartic. Aoki 1 


Not that the reſt are all uſeleſs; / we BAT 
have already had. occaſion to-obſcrve, the oe 
ordinary purgatives have ſome influenoe on 
the other humour beſide thoſe, eee 
| hs bare Sot a peculiar denomination...” | 
I nemgy 206179M yIOWD Aj 3 
| 25 — * chough it mould be granted, 
chat the whole virtue of Cathartics lay in 
their ſtimulating force, and confined to their A 
action on the prime vie, their operation i 
would not, for all that, be ſo uniform, and | 
equally, indifferent to all humours Whatever. 
as ſome people ſeem to expect from ſuch a 
property. Eraſtus himſelf does not deny 
that medicines: by their ſtimulating power 
may 0njoully affect the excretion of hu 
mours-. uod ſi quis, ſays he-, „ m- 
lit cauſim eur alia medicamenta bilem 
« flavam, alia nigram, alia pituitam, alia 
, aquam vel ſerum, educere videantur, ad 
5 oceultam poteſtatem referre, haud me 
præbebo difficilem, modo non aſeribat po- 
4 tentiæ per electionem tractrici. Non 
enim inficior pharmaca pro ſue temperutu. 
© ire  diverſitate diverſe virtutem expultricem 
ici tare ac vellicare.” What are the va- 
rious Taſtes but the various Himuli on the 


ES Purg, Facule. z. 3. p. 191. 
Re” M nervous 
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On: ay Geste ae 


r nervous ppi lle of the Tongue? We Wey 
2 


7 "many: patticulars beſide: their ſtrength of ir. 


8 
0 the Riemulating powers of Cathartics be ſup- 


_ © he'tells us; In medicamentis eum fim 
Jo conjunctis per diverſa medicament 
1 yerfi hamores extra corpus derivari pote- 
Wa ——— eo quod eadem ad humb- 


various ways of ſtimulating the nerves'of the 


© they differ one from another pl 


tion. So too the various Smells are but 


olfactory membrane, various, I mean, both 
itating, and degrees of 


widy 


. 


to vary from one another. Bellini: 
gives us a fine ſketch of this matter, hen 


PAINENT 


pertingant ; 'metlicamefita enim (ills, 
<©-utpote"diverſa, diverſimode communica- 


. bane impetum corporibus pene 


« vel diverfimode ſtimulabunt; & Wert- 
% tas ſtimuli ſatis erit, cum & ipfa nihil 


| . aliud fit. quam diverſitas impetus, quæ 


4 diverſo modo nitatur oportet in ea, qui- 
«© bus ad contactum ponitur (quæ ex doctrina 

“ fermentorum clarius) & tota res expe- 
« rientiæ erit, qua didicimus per 'medica- 
mentum tanti impetus, aut pres Pn, 


De Mir Sang 
7 1 Opuſc. N 168. 


ct hunc 


having e e 


of Carbon Medicines) 183 
Hübe aut r 7d humorem ſecerni, cum 1 pA? 
de haujuſmoci humorum cohæſione, & | 
_ <<, applicatione apti i momenti nihil per ſcien- 
4th Nini pollt/ Upon this, wichout 
precarious philoſophy 
of elemtive attractions, we ſee” there might 
be founded a very rational explication of the — 
electiue operation of Cathartics upon thei - +4 
reſpoctive humours they are obſerved uod 
bring away; thoogly the whole virtue of 
theſe medicines ſhould be ſuppoſed to lie 
in their ſimulating: forde, and their imme 
e e r to enen ure." 
CRY. — 
datt: But! in reality whit are 8 
to che ſtomach and guts; they reach to the 
blood itſelf; and along with it pervade all 
the members and: viſerru in the body. This 
opens a new field vf action for them; little 
attended to by the ancients; wherein they 
may diſplay their humberleſs virtues and 
powers of operating on the blood, and the 
various organs of ſecretion ; and thence, ac- 
_ cording to their different natures, evacuate 
the . humours we Keen 1 have ex- 
pelle&' : In Fl 
That, belide the irritating Gre bf: purges 
_ the Fine vid; they are taken into the 
[TG M 2 hs blood 


164 On the Specific FR 
B85 8 AT blood itſelf has been abundantly demonſtrated 
K from many obvious —— — We 
find. ſome of them diſcover their actual pre- 
ſence in the blood by their colour and ſmell 

in the urine ?, The ſame is evinced by the 
common obſervation of a child being purged 

by the milk of its nurſe under phyſic e. Me. 
lampus is famous in ancient! ſtory for curing 
the daughters of King Proetus of their Mad- 
neſs by purgin g them with the milk of Goats 
feeding upon Hellebore. From which and 

many other conſiderations we are to conceive | 
medicines to be taken up into the blood by 

the abſorbing veſſels of the prime vie, and 

_ thence to be propelled Lg: ary all 11 3 1 


0 of circulation. 7 Bris 0 31 0 
1 5 i : « 
| - 6 p * 2 7 


ö 1 , A . N 


| 27. deer de ischen on Geh 1 
| and the various ſecretory organs, indepen- 
dent of their action on the ſtomach and 
inteſtines, is fully eſtabliſhed by their mani- 
feſt effects on the body, without their im- 
mediate application to theſe viſceru. Every 
body is appriſed of „ eee axiom, 

* Bellin, Ibid. p Cave; the.” „„ 

* Wills Pharm. Rat. I. Se. III, t. $14. 86. 

ipp, IV. Epid. V. 51. Willis bid. 


4 Fi, Nat. Hiſt. XXV, 5. Gilad Ar Bl 
_ © VI. Epid. VI, 2. 


a lotion of the head. 


p. 112. 113. De Pu 
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ſtances. there are of the effectual gathar 


operation of inviſible ſteams We have 9 
numberleſs obſervations of ci 


nally applied to the body, and —— 8 
themſelves into the blood, ſo as to bring on 


evacuations as ſucceſsfully, as if Sn by 


the mouth. I have myſelf procured a Looſe- 
neſs for ſome. days by che application. of a 


plaſter, when the patient's obſtinate wilful- 
' neſs, or natural ſqueami 
the ſwallowing of drugs. And oftener than 


iſhneſs could not bear 


onoe I have known people ſet a vomiting by 
Some time after the 
invention of the circulation ſome! ingenious 
ph bethought themſelves of inject- 


ng medicines directly into the veins, ſo as 


to mix them with the blood without going 
the long round of the prime vie, &c. But 
though this practice was ſoon laid aſide, we 
have inſtances upon record 4 of purges thus 


Vid. Eraft. de Medicam. Proje. 56. p. 102, 60. 

. Faculc. 2. p. 176, Pechlin. de P Pur, 

10. p. 115. Boyle Uſeful. of Experim. aan. Abr. 
p. S9. Of Effluv. Abr. Ibid: p. op)" 

» See Oribaſ. Synopſ. IX, 23. 24. Collect. vm, 47. 

* 2 Harv. De Mot. Cord, &c..16,. BD 7 


& Willis Pharm. Rat. I. Sect. II, x. J. 28. p. 26. 
phil. Tranf. Abr. III. p. Wy g hs þ 
man "ye J. 4. J. 
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166 «6 al Sprcifio Spule 
2% conveyed. into the blood operating in the 
WY fame manner, as if "they had been taken in 
the natural way by the mouth. What is 
the reſaltof all b bot that me ieines may 
ſo work upon the blosd and the ſeveral'ſe- 
cretgry'wviſtera, as to an extraording- 
ry ſoparation & expulſien of certain humonrs 
out of the body, without" conſidering theſe 
« purges as acting immediately/on the ſtomach 
„. and inteſtines? And ef this the more con- 
ſiderate of the moderns ſeem to be ſufficiently 
ſenſible;- When they tell us that Cathartics, 
a8 well 46 other medicines, bring the blood 
into various ferments, that is, to ſpeak initel- 
ligibly , bring its particles i into various mo- 
tas add modes of coheſion, and thence 
diſpoſo it to undergo various ſeeretzons; and 
to exhibit the ſeveral . we com. 
aus to be excerned. * 65 os 98 
Ss Is 015;  »EW 90112410 vids . 


2 9. 40 5” Hoe n contentus, 


4 de avis modo . fiat ignorem, — 
«. " What though wo ſhould 
POO ai 1 3 (1 
5 1 813855 e * Wil hid, Ses. 

a . 200. 204 20h. 
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not pretend to explain. che various joyifbls ##2A% 
Operations of Medicines upon the ſolids Wwnypes © 
and fluids. of the body; how they may alten 
the motions of their particles, their modes 
of coheſion Ge. Non teperid eauſſam 
ce latet fortaſſe obſcuritate involuta naue 
Sure wp are of their viſible effects: which 
we are print concerned witch in the 
ractie f ye: their real manner of | 
EE a. quaſt ien more of aphiloſow 
than medical nature. Now by the 
tuſts ãtſelſ we diſcover a variety of action f 
various; medicines ; fore affecting one part, 
ſomde another: part of the mouth: more than 
others. Ita Halleborus Albus Labia (ob- 
4 ſexvante D“ Grey) Colocynthis — 
e medium, Solanum lethale Palatum, & 
© Jalapium gulam maxime (& pre aliis 
6 guſtus organis) afficere ſolent r And 
er which is more to our purpoſe, conſi- 
dering them as catried farther into the body, 
E and cireulating along with the maſs of blood, 
| we know that ſome medicines diſpoſe the 
body to a mare than ordinary evacuation by 
the An in — Sweat and Perſpira- 


. Cicer. Ibid. 18, 
: I ' Fuller Phara, Exemp. Decoc. Cort, Jud. 


| | M4 ene 
. "= IT 


the glands of the ſtomach and guts Which 
line their internal cavity: nor is it impoſſible 


 Phlegmagogues and 


as of diapboretics, diuretict, falagagnes,"'&c. 


0 ile Specific Operation 

nx ſome promote an evacuation by Slaver from 
— the cominon ſalivary: glands. So that 'we 
ſhall not think it ſtrange if by ſimilar me- 
thods ſome ſhould ſo affect the liver, and the 
blood paſſing through it, as to produce a 


more than ordinary evacuation of gall; others 


an extraordinary ſecretion of pancreatic lymph, 
and of the other thin liquors poured into the 
inteſtinal tube; whereas others may promote 
a ſecretion, or at leaſt an extraordinary ex- 
pulſion of the mucous pituite, furniſhed by 


that ſome may diſpoſe and affiſt che blood to 
depoſite upon theſe ernunctories its groſſer, 


black 2 more carthy feculent particles. 
So that, . cholagogues, hydragogyues, 
melanagogues do all bring 
their reſpective humours into the common 
ſink of the body, and are all expelled thence 
by the ſame outlet; yet it is as eaſy and natu- 
ral to conceive the various actions of i theſe 


medicines on the blood and ſecretory organs, 


which carry off their reſpective humours by 
ſo many ne and An 
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— The th hene nut. 


is a mere — — and muſt be de- 
termined by obſervation. We have ſeen the 
ancients full and explicit enough in this 
point: and ee the common medical 
Ro”! much, and 2 
—— very ———— —— 
themſelves into an uniformity! of action of 


ee int a ſimple irritation of th voſl els, or 
into a fermenting and attenuating quality, by 
which they dive all the coheſions of the 

particles of the blood, and ſo ſet the hu- 
mours at liberty to paſs through their proper 
glands. In theſe hypotheſes, either of an 
uniform fimulus,” or of an-uniform univer- 
ſally diflolving ferment, - every evacuating 
medicine would; as Dr. Lell wel obſerves, 
equally and indifferently nere: quantity 

of every ſecretion : Mercury would as con- 

ſtantly og as Galivate; e 
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1a on Ae dhaiüe Qperarien 
385 AY Perſpiration as well as Urine; and Aloes or 
up ſhould not ſolely. increaſe the evacua- 
tian by ſtool. Put this is tepugnant to ext 
4 perience; by which. we find che various eva · 
| ' cuating medicines commonly operate, When 
= regularly managed, in 4 certain determinate = 
= Way, without:much affecting the other ſer. 
= | cxetions. :; Whether they rork by ſtimu- 
0 lating che ſolidꝭ, or ſuperinducing certain 
J changes or ermentationa 1 in the fluids, or in 
(ome: weaſureLby, both theſe ways, as it in 
2 in mat caſes, certain it ia ht 


plicity of. appearances, Amd ecretions from 
the blood, And as we find; the Saliva; 

Sweat, Ge. to require different appropriated 
medicines: o augment their ſecretion, juſt 
3 2 eee ö 

—— — Denen — ; 
diflerent ect purgatives; 10 carry» tham 
oft through their propei glanda ta tha cavity 
_ ef ithe-anteſtives;: and thense tu be thbown 
aut oſ the hady by the! ji 
dg 99H bo; ; 5trvilst es 291mg al 


33 "oh Now then as reaſon gives us ground 
. to expect @wattety uf the anfltierice of medi- 


** cines 


cines on the 


I W P 12 
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6 contenderim Qumquam video tam 
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. Ates 


gans of ſecretion, hich ſend forth thair i- 


quors by this enmtnan outlet, 40 wie find in 


reality that, eyrn in the later daya, different 
purges are allowed: to evacuate the different 
humours, that an carried ff in the alvi- 


nat encretions- i Erg himſelf is nindeſb 


enough when things are ſlated ãn thig view 


7 ne ahbe 9 — "4 


cc que, & humorts, qui ibi —_— 


*< ſeparare, extergere, colliiuem denique 


"vim natura repelli ad inteſtina, un : 
_ </ Hhumoribus, colliquatis &;:extetfis; quos 


© loco ſuo mavert alias natura non potuiſſet. 


uod ſi in here diſerimen hamaco- 


rum, & praterea cauſam, cum nen omnia 


_ © quemvis ſemper humorem purgent, quæ- 


brevi ea tempote, poſtquàm ſumpta ſunt. 
c abrum turbare, ut nihib hie qpore-precit 
cen fare videantur: Thus far 


— em af —— 


blood, and on the ſeveral dnn 


——— — ——— u ———¶ 


g vad diſtribution of the eh este 1 
2 give i into it, ſeems Wan * 


- ——ů — — 
— ——— on 4 


— — uti impri- 


mis Aloe, ac Nhabarbarum, quia, &! 


<<: cumque hac ratione bilis copioſius aggeſta 
eptaculis ſuis in inteſtina exundat, 


68 rec 


AA dejectiones plus bilioſz evadunt. Porro 
— — ͥ Jalaplam, Kc 


— ae ribe non raro quaſi 
<; ſepticis conſtant: quæ propterea ab in- 


3 indeque ſanguini tranſ- 
i miſſa, maſſam ejus — & 


in — — 
, ſiqui 


Gy 


& liquamina, ex arteriarum oſcu- 


Pharm. Rat. I. Sec UI; 15 K 16. p. 47. 


9¹¹¹ "$6 plurimum 


<-funditar, — in Piers 
*.\cryoris' recrementa ſeroſa, ejuſque cor- 


4 
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| which have little! meaning in- the preſent 


e 


| 7 — ad 


lay aſide the Chemical and other terms 


queſtion, and take preciſely hat is real in 


4 plurimum aquoſe inducuntur. N Let us 253 2 


all this, and hat downright experience and 


he reaſon of things has forced che oppoſeis 


themſelves of the — to inculcate upon 


us; and then we ſhall find that they, drawn 


in by truth itſelf, have fallen, without 
thinking of it, into the unjuſtly exploded : 


doctrine of Eleftive purges. 


31. From all which I hope I may be al- . 


lowed to. recommend this old doctrine to a 


more favourable hearing than it uſes to meet 


with, and to the ſerious conſideration of the 


phyſicians of the preſent age, fo juſtly fond 


of copying out truth and nature : and that 
in their giving Cathartics, and obſerving 


their effects on human bodies, they would 
carefully remark wherein and how far ſuch 
medicines may really differ from one another. 


It is true the mind of man is very limited 


and imperfect; and men have arrived at their 
| preſent knowledge of things very gradually 


and by flow ſteps. But it muſt be allowed 


lat the ancient phyſicians, though they knew 


not much of the Phyſiology of the Body, 
4 were 


— 


—— — . —— 2 


OO BO — — — WV ans 


7 , 
* 
: * 
, <0 
þ 1 
1 - 
Fd 
#6: wet 
. 
Fa 
4 
W ” 
* 
- 
. * 0 
, 4 & 
1 r ; 
. "3 * v 
FI * 
3 Wan 
Wann TDN , Nr 


5 Ty „ . \ 1 
anne ess an nds U. V > £994 
* 


Conſtruction and-Grac 


— 


duntion 


N 9 e ant Wr eee | 


* 
1 r wg 


- 11 
ok ſe | : n, 8 I" 7 - vat Sos Bp. ata. $f 
* WV, l Men Wu „ N 1 444%% 5 | | | 
. # % | * | 
$5 8 * 2 ky 7 KN! +7 \ W WN no v7 * Wn Wr 4. LY . | 7 
* . N 
1 8 7; IJ Wo *\ 471 45 IX | va Cue TTY 
Wy H ERMOM ETE RS. 
il # tt! DIRECT: 4 e | 
= if 4 
. © 3 8 
N : 
* 
? 
1 , . 


- * 
5 
1 7 * f 1 — 5 
6 -x * : . * : 3 5 12 9 82 72 

8 ( | * * 3 

1 — > . - 7 4 

| * N 4 27 5 
25 A 5 1 * as . 


2% * . vires, & calorem ipſum veluti 


in gradus partiri, vel materie cui indi- 
tus eff Copiam quantitatem que d:ftinfte per- 
1 0Fipere, &. Uinam id alii & penſpi- 


cacrori præditi ingenio, & quibus in ſun- 


ma tranquillitate rerum naturam perſcru- 
tari licuerit afſequantur ; ut homines non 


omnium modo ſcientes, fed omnium fere 


. Potentes fignt.. x # $ J / . 4 E 11 4 


Bernardinus Teleſins 


4 * 9 
n fad » @ © 
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of heat in bodies. 
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2 . 


to Father 


* 


- preſent to determine to whom we owe that 
noble and uſeful - diſcovery: 
Sanforio, to Galileo, 


— a. 


Paul, or to 


fa 


mire: that phi. a invention of — 
The monitors, whereby we are enabled to 


judgment of the various degrees 


It is not our buſineſs at 


1 
* 
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] 
| 
W 
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ba For I find it aſcribed to all cheſe 
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* * 
* 
* 
11 


various 


| (Tent. Exp. Acad, 
7540 Fulgenzio (Life of Father 


„5 of hiograg 
1 memory 
* (Ser Hiſt. Arad, des Scienc. — — thing 


e favourers and admirery *, 
At firſt, as is the fate of all other inventions, 
Thermometers were but rude and imperſect 


machines, aa eee 
many purpoſes as came, afterwards Nell 


uſe. They were very clumſy: and as the 
of heat were pointed by the 


expanſion of air, 


they care afterwards to be found unten, 


different contraction or 


and ſometimes n meaſures of heat; 


15 + The invention is given to] Nabe by b 
men Boerhaave (Chem, I. p. 156.) and h 


in. Ade, i Eta 
a 


ul p. m. 158.) 
aſcribes it to his maſter Father Paul Sarpi, that great 


oracle of the Republic of Venice, But there was an 
humour prevailed in thoſe days of fathering * 
the curious diſcoveries of the age on that 


and vittdoſo. Vincenz 
See too Oper. di Galil. 


p. 47.) ſpeaks 
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1 a bulk of air was affected 3 


abs of weight ofthe amoſphere 40 


2 Ferdinand II. great Duke of Tufos; : 


5, pos the gentlemen of the Academia ds 


} Gmento under his protection, made a very 9 5 


great improvement on thoſe curious and 


uſeful machines, They made them wich 


Spirits incloſed in glaſs tubes; and theſe her- 
metically ſealed. | 80 that they could ſuffer 
nothing by the evaporation of liquor, or the 
various gravity of the incumbent atmoſphere, 
rs made in this way 


which were firſt introduced into England by. 
Mr: Boyle ©; and came immediately to be of 


univerſal uſe among the virtuoſi in all the 
ſeyeral countries, wherever 3 tearing 
e , e | 


: 5; But hath was ict £5 Waldi 3 I 
of thoſe inſtruments as they were capable of. 
We have plenty of opſervativns made with 


particular thermometers at different times 
1 "Ban them abels eee n 
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the difference of heat, but likewiſe by the w= „ 
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* T1/Oritittion arid Graduatian 
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Riructed by any fixed ' ſcale or ſtandard} 


[9-5 Even the Fhrentin Weatherglaſſes them. 


ſelves, whoſe higheſt term was adjuſted to | 


the great fun-ſhine heats of that Oy, 
were too vague and in rminet 


termined degrees of heat. - And ſo they 


could not be compared one with another; 


nor could the obſervations made by different 


perſons, and in different parts of the world, 


be collated with any 


Juſtneſs. By which means, notwithſtanding 


all the very numerous regiſters of the 'wea- | 
ther that have been kept and publiſhed by | 
different authors, we are ſtill at a loſs to 
determine the comparative differences of 
heat and cold in different countries and 
climates, and the reſult of e ke all 


fervations. r. 2] f 


Py « s Th 
”- R 4 4 43 
* % 4. 1 


Had all L the Weiberle i he 
rats" doen Tis: aero) 09 an in | 


mined ſcale, theſe inconveniencies and un- 


are. nowy unavoidable, 


certainties would have been prevented; which 
muſt till conti- 


4 nue HY untill 1 e ene to * 


m And in 
other places every workman made them ac- 
cording to his ow-n way and fancy; without 
__ adjuſting his numbers to any known or de- 


of certainty of 


* r Ly 8 8 
1 8 . 6 
7 * * 10 
12 „ j 
1 % * 
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1 their Thermometers in the ſame way, 6 234 2 
"= leaſt determine ſome fixed Nr a5 — 7 
1 4 points of heat, to which all the different 

„ £ r of thoſe inſtruments! oy be reduced. ' : 

" ; The great ai 2 kondprighs! Me: | 

1 Boyle * found: himſelf very much at a loſs. 

" for a ſtandard, whereby to meaſure heat and 
„cold: the common inſtruments ſhewing him 

7 vo more than the relative coldneſs or heat 

bs of things, but leaving him in the dark as 

0. to their poſitive degrees. Whence he could 

* not communicate the idea of any ſuch de- 

„ WH gre to another perſon. Thermometers : 

» MH were then fuch indefinite and variable things, - 
„ that it ſeemed morally impoſſible from them ; 

hy + to ſettle ſuch a meaſure: of heat and cold, | 
+ | as we have of time, diſtance,” weight, Ge. —̃ 
1 there having been then no method thought 
£1 upon to compare together any two different — 


| Thermometers; or the obſervations made by 
19 them. Now as bodies are variouſly affected 


be by various heats, regularly undergoing ſuch 
1 and ſuch changes at ſuch and ſuch degrees 
1. of it, ſo the faireſt way to fix a ſtandard me- 

ch thod of adjuſting Thermometers would ſeem 
ti- tobe from ſome remarkable change a body; 
Exp. on Cold, Abr. I, p. 5709. 

A . 8 p. on Ws: N Pe 579 4 
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#4547 underwent by the application of a certain 
ry 


degree of heat to it. - In conſequence of 
which Mr. Beyle propoſed the freezing of 

the eſſential oil of Aniſeeds as a term of heat 
and cold that might be of uſe in making 
and judging of Thermometers; and ſo to 
graduate them from this point according to 

the proportional dilatations or contractions of 
the included ſpirits. He mentioned too the 


eoldneſs requiſite to begin the congelation 
of diſtilled water as another fixed term that 


might be propoſed: for he was perſuaded 
that among the ordinary waters ſome were 
apt to mah more eaſily than others. But 
the objections which he apprehended might 
be made to this method ſcared him fo much, 
that he proſecuted no farther this conſidera- 
tion of fixing a ſtandard for making and gras 
duating Thermometers all in the ſame way. 
Which tis pity one of his genius and in- 

duſtry, and aſſiſted with ſuch ities, 


did not carry farther; as it is of ſuch im- 


portance on a thouſand occaſions in the hiſto: 
ry and philoſophy of Nature. held; 


6. The e e Holly 
was likewiſe very ſenſible of the bad effect 
* Phil, Tran, Abe, II, p. 46 . 


* 


* 


ng Ta Ip rd » 8 


Boyle, lays aſide the freezing of liquors, as 


juſtly determinable but with a conſide 


latitude. And what he ſhews the n 
fondneſs for is the degree of temperature; 

ſuch as in places deep under ground, where - 
the heat in the ſummer, or cold in winter 


have been found to have no manner of in- 


fluence. - Thus in a cave cut ſtrait into 


the bottom of a clift fronting the Sea to the 


depth of 1 30 feet with 80 — 


\bove it, Mp. Boyle found the ſpirit 


Meriatte, De In Hire and Moraldi aſſure 
us, that in the cave under the royal obſerva- 


tory at Paris the heat continues always the 


— Hoey 


carcely altered by the moſt ſultry 
ſummer heats, or bittereſt . of that 
country. 


But wich Dr. Halley's ds this 8 

of temperature I do not think a very conve- 

nient term for an univerſal: conſtruction of 

Therhometem. Every body cannot go to 

* Mem, Hi. of the Air. Ahr. III, Fx 8 
N4 —” Ws Zh 


Thermometer to be raiſed to the . 
both in ſummer and winter. And Meſſrs. 


1 


„ 
« I 23 
mometers; and wiſhed to have them adjuſted 
to ſome determined points. He, with M 


being, in his opinion, poi of hear noe fo | 


, 
4 
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"$85.47 Mr. Boyle's grotto: and it is but few Who 
n have an opportunity of making obſerva- 

tions, and, adjuſting Thermometers in the 
cave of the Pariſian obſervatory. And ve 

2 ſure that other deep p its would con- 

preciſely with 3 of theſe 

5 2 The difference of ſoils and different 

| depths might . a er vatia- 
en, n geen 3-11 en Tio 


7. ies term of ben De: g- 
1 might be of uſe in a general gra- 
duation of Thermometers is that of boiling 
1 rit of wine. Only it mult be obſerved 
purpoſe 


that the ſpirit of wine uſed to this. 
e be highly rectified; for ' otherwiſe the 
k.. differing goodneſs: of the ſpirit will occa- 
e ſion it to boil ſooner or later, and thereby 
e pervert the deſigned exaQneſs.” II 
a too its great aptneſs to evaporate, and 
that in length of time it becomes, as it were, 
| effete, and loſes gradually a part of its ex- 
panſive power. But truly this laſt mention- 
ed difficulty, though repeated after Dr. Hal- 
ley by ſeveral others, and commonly pretty 
Nera enn ſeem't to be al 10 


1 * 
X 


. 12 Tusznef zins "\ . i 
N great weight. Well rectified ee 1 | 
i ſealed up in a glaſs, is pretty unalterable,) ways 
It cannot evaporate: and by many years ex, 
its force of expanſion has continued — 
duke ſame; as, beſide other obſervations; we 
= know eſpecially from the annual regiſters of 


7 
w 4 Mr. De la Hiro ſpirit Thermometer tat 
4 has been kept in the e "above theſs L 

2,3 threeſcore yu by | 2550 . 5 | 

* -: But a bab more evade ene 

34 5 heat; though leſs infiſted on by Dr. Halley, | 

x WH tis that of boiling water. This he found® to 

134 dea very fied and ſettled degree of beatz 

: and which, when once water has acquired i it, 

3 cannot be increaſed by any longer continu- 


. ance or length of time. And this point of 

3 heat Sir Jaac Newton and Mr. Amontons 

= were juſtly very fond of in ſettling the limits | 

þ of their reſpective Thermometers: wherein 
ee 


came after them. 


1 * 


| 9. Though I aki fearcel find any he 
able difference in various 5 waters, differing | 


n. Tran. Abr. IL e „ Yor 66 Nang 9 
in Mem. Acad, Sc * 169% p. 156, 2702. p. 210. . , 


> is 5 


confiderably 


„ 
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| #004 roanſerably. in weight, faltneſs, cleanneſs, 
— hs ſo as that Mr. Taglini 's ohjections a- 
_.__  gaigſt the fixedne&s/of this point are of ng / 
| thxcez. yet truly this heat of bolling vater is 
net at all times and places ſo abſolutely fixed 
1 _ and invariable, as meſt people are ready tag 
 - _— eonelude from Dr. Halls and Mr. Amon 

tons's obſeryations, The ſtxedneſs or volatis 

lity of water depends very much not only on 
the coheſion of its particles, but alſo on the 
preſſure of the incumbent atmoſphere. * For 

in a veſſel much exhauſted of air, water and 
other liquors, being freed of moſt of the or- 
dinary preſſure they undergo, boil in a very 
moderate degree of warmth, much below 
what in the open air is uſually requiſite to 
Ft them a boiling. And agreeable hereto 
Fabrenbeit actually found * that water was 
_ capable of a greater or leſs degree of heat 
in boiling, according to the greater or leſs 
weight of the atmoſphere, REY 
leſs height of the Mercury 

But in ordinary changes of the weather the 


"as © a 2. 
ren Exp. Abr. IT, v n. 


5 Opt. p. 338, 
bw SY RES: Boerh. Chem, 


171. 


Are difference 


* tt .. A * * +» 
4 * 
— 5 1 


barometer duns at Abe r 
very little under it. And the fame caution | 


boiling ſdirit of wine, or of the boiling beet 
. PR ee 


| the determined finodeſs of th bust ef n 
ing water that Mr. Amontons * contrived his 


a * Te. * t 5 „ Dwkine 
 P.177,) in giving N 

ns reckoned. In an eaten of 3 nckes in hy | 
height of the Mercury i he _ 


And it to ſo much by the diffe erent weights of the 
1 amoſphere, Fam the experiments I have made I 
Judge that by the lig or fall of the 


ge Tu n * wy 
e is not very great? 3 
we may avoid all errors that might ariſe — * 
from any thing of that fort, if we male 
our obſeryations on the heat of boiling wa. 
fat this term of heat at a middle 


ſtate of the atmoſphere in places 7 
level of the ſea, when the Mere 


will be neceflary in judging of the heat of 


7 * 
99 


aſt 
* ” 
f 


* 


e eee 


univerſal Thermometer. It was indeed a 
pretty contrivance: hut it never was, nor 
never could be of anjverſal: uſe; GOT: 


boiling heat Þ found to differ f or degrees. I did not 


quicklilyer an inch, 
the barometer the boiling Yauiath 
pray ren glaring e ut 


> Mem, Acad, $6. 270%. 2. 2g. fe. 


wtf » 


bered to be eaſily managed, or carried from 


be fitted at a due temperature of the air, as 


55 ſpring and autumn at Paris: which, 5 
beſide that it is in itſelf ſometliing too in- 
i definite, at other times and places, we cannot 


well be ſure of. And the air öf that teinpe- 


= rature he reckoned to bedilated juſt one third 
by the heat of bailing water. But the di- 
latation of the air is not ſo regularly pro- | 


portional to its heat; nor is its dilatation by 
2 given heat near. fo uniform as he ll along 
Fj fappoſed.. This depends much on its moi- 


Thermometer is affected by all theſe and o- 
"Boy ther inconveniencies!, it is no wonder it was 


Ca 44 5 1 
2 


9 3 


Muſſchenbr. Tent. Exp. Acad. Fim. Add. p. 4: 


40e Phyſ. 7 8 | 
5 2 Reaunur in Mem, Acad 8.27364 


ld 


5 N 
the machine itſelf is too bulky and incum- 


5 place. tacplaere:! And then it js Juppoſed to 5 


ſture: for dry air does not expand near. fo 
much by a gi Iven - heat, as air sar 


. „„ — — * ſeeming vo- 
| lame of the air. So then as Mr. Amonton:'s 


es Hit," Acad, Se. 1708. E he 2 


* 
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11. From ii one arid point of 


5 the heat of Boiling water there may how 
2 ever be laid down a general hacks of con- 
» ſtructing Thermor all im the ſame _ 
E ſo as that they {hall "corre ond 
another in all the various 
| It is, as Mr. Boyle *! pepe hinge 4 0 
, marking the degree of expanſion or con- 
= traction of the fluid of the Thermometers, 
; as the heat applied is either or leſs 
than that of boiling water. Suppoſing for 
| example the whole” volume of this fluid to 
| conſiſt of oo parts it is to mark on the 
| tube where that volume is expanded by heat, 


or contracted by cold 1, 2, 3, 4 Cel of 
theſe parts. All which may be done at any 
time by different per rſons and in different 
places, ſo as that WER ſhall anſwer preciſely 
to one „ 750141; 2rart aro balk 


12. This is a very plauſible method, oh 


* been tried by ſome, as we ſhall 
afterwards have occaſion to ſee, And 


- io grapes wilt Yor be upd Ya ul bo 
Exp. on Cold, Abr. I, P· 57. 2 4 


: : 4 
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5 nene 
Ky alteration of the bulk of the fluid; beſide 
other er inconveniencies and un- 
— 1+ is ſufficient and wil he 
much eaſier and more convenient, in ſettling an 
e eee ge 
to determine at leaſt two fixed points 
. — 
from the other; and to divide on the tube 
or ſcale the intermediate ſpace into any con- 
yenient number of equal parts or degrees; ' 
- Boiling water, in the circumſtances we pro- 
poſed; we- juſt now found to be a prett 
uniſorm̃ and fixed degree of heat. And 
water juſt friezing, if that come out al? 
— Ways the fame; will anfwer the purpoſe moſt. £2 
E Rang 


And ſome have ſuſpected 
at different degrees of hear in different fea-- 

ſans, countries and climates: And Dr. Oj- 
nm, . 


2 Bhi, 3 gpl, Abt IL, f 
ranſ, N. 


9 N, 434 Nc c 


36. 
336. * zo. f. . 
ES ig 


China as ger tha its latitude jan 45 


the ri- 
ere being often frozen for four mac . 


thi B thojdd remain unalſeftee" by 
this cold; and flight it as unable to 
duce ice in their quarter of he world 


From all which one might be ready to Con. 
ud 


* 


ppg Derham", Profeſſor 
— — that the A 
2 water. Poe * might 
ſuch a ſuſpicion is, that Þ ound ſome! 
the. Dutch. mercurial Thermometers mad 
at Amſterdam in which the freezing: point, = 
was marked at gy. 3 2, to be @ degree or tw 
lower here when immerſed: Wee | 
or! ice begi ing to melt. el ang 


e aan Se too Bople Exp. on 
Abr. I, p. 777. Reaumur in “ Ac, Sc. 1734. 
o Phil, Tranf, Ibid, Sartre on; » iT: - 
he ee 
hw? ; : | | 14. 


4 ; = P * » . * . 7 * * 2 4 
„„ ARE IEEE * > „ FEY "4 * y b 2 % TRAILED 1 . Wt 
„ = + pe 225 


7 * 1 rr 14 4 "Tus Lon comnlnced: all this 
E difference Hows from the carclefibels of oh 
 - ſervers, or errots of the workmen, Or what 
E - if Dr. 'Gyrilli". kept.” his weatherglaGs ſhut = 
I up ahi ſheltered in a houſe: while it freezed 
3 | abtoad ? As I know is but too ordinary with 
tmtzhoſe who pretend to keep regiſters of the 
Weather. Io ſatisfy myſelf in this article 
: I alk 4 very fair method of enquiring ig ö 
ſttere was really any ſuch difference in the 
cold of freezing water in different climates. 
I marked two mercurial Thermometers here 
| in the latitude of 56 deg; 20 min. and got 4 
correſpondent of mine to mark ſome othets 
| at Londun in the latitude of 51 deg. 32 min. 
. all at the freezing point in ſnow or powdered 
ice melting. And upon exchanging theſe 
| we found them, when again 
_ immerged-in-thawing ſnow or ice, ſtill-to 
oy garage rarer at» 2] 
out the leaſt”. obſervable difference. Were 

there any odds occaſioned by the difference - 
of climates would not near 5 degrees of lati- 
tude have ſhewn it very ſenſibly ** And at 
abe nm 0:1 off cor 2% te ng Mende lt is 


o 3 jo 


# 
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dein Ws Tur auouarüx A 1093 
Ps 4 very mark e eee 15 
ſtand in ſuch thawing ice or ſhow at al. 
ſeaſons of the year, in ſummer or winter, in 
cold weather or warm weather, under a light 

or a heavy atmoſphere; Gc. From whence 
conclude then. freezing point to be a very . 
conſtant and ſettled degree of heat, more 
fixed and determined than even that of 01. 

ing water, and conſequently very fit to be 
one of the 7 n in an our Ther- 5 
eee i ee ee 425 


. & 
* . 
"I * * 


12088 The mene chow of - the Hula; ä 
point J think we may take for granted, and 
ſufficiently eſtabliſhed by theſe obſervations, 
notwithſtanding what Profeſſor Taglini may 
have ſaid to the contrary ; and the unneceſ- 
fary conceſſions Mr. De Reaumur thought 
fit to make on that head“: and the obſer. 
vations adduced by Dr. Muſſchenbroek v, 1 
which he would pas the freez ng of water. 


and certainty ; alter KE ezals I lately made, Kot only. at 

London, but at Paris in the latitude 48 deg; 50 min. 

and Dijon in the latitude 47 deg. 20 min. by which 1 

found that preciſely the Laute degree of cold was requi- 
ſite to freeze water in Burgundy and in the * _ | 

France, as in our northern climates. 125 | 
* Mem. Acad, Sc. 1730. p. 712. f 
» Tent. Acad. 7 Add. p. 184, 155. Ei: de Pi 

B 913. Brett DOR. :- #4015 
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4 

| * 0 begin in various degrees of cold, depend- 
' W on ſome —— ——-—½ 
| the air. All which may be allowed to thew | 
that in ſome places and ci 5 water 
| freezes more or leſs eaſily, — de- 
1 geee of cold in this act of natural freezing | 
„„ ch eee. * 


e e ee 


16. The cold 45 Water e L 
5 or, which is the ſame thing, of Te 
beginning to melt, is ſuch a convenient fired 
point, ſuch a remarkable period of heat and 
cold, and withall ſo eaſily determined by im- 
merging the bulb of the Thermometer in 
thawing Snow or Ice, that it is ſurpriſing ſo 

. - few haye taken it into the ſcale of their 
Thermometers, that theirs might be the 
better compared with other people's obſer- 

_ -  wations. + We are not abſolutely ſure” even 
pf this part of the ſcale of the Florentin 
weatherglafſes. And the French have not 

55 yet preciſely determined the freezing. point 

in Mr. De la Hire's ſtandard Thermome- 

ter of the Obſervatory, by which the te 
of the weather has been ſo very long 
147 and with which en ee (om 
4 . "other obſervations : And molt of the 
0 4 other 


h , een = hs Warden bet in Sagar 5 
the Memoirs of the Academy of Ba wwe | 
5 anda the Tranſactions of the Royal Society 
are done with Thermometers ſo 9 
d, that we are left altogether un- 
certain of their degrees of heat: moſt of 
dhoſe that haue the freezing point marked 
on them having it very erroneouſly gra- 
duated, and alſo having no other determined 
or Nr period of heat; and ſo coming to 
ite and anonrtain as eee, 


1 1 „ The groat Sir Haar Newton Fa 
the lettling the degrees of Heat and Cold 
well 1 and, as he carried 
every. thing he meddled with beyond what 
any body had done before him, and gene- 
rally with a greater than ordinary exactneſs 


1 and preciſion, ſo he laid down a method 
1 of Thermometers in a more definite 
1 way Wan had been done hitherto. We have 
3 already? found it neceſſary, at leaſt convent» - 
3 ent, to fix on two determined periods of heat 
1 to make up an intelligible ſcale of its various 
> degrees, We have likewiſe *:feund Water 
"1 freezing and Mater le to u "mo 
A" 2 af Abr.TV, 3. f. l. e e m 
2 « 6. 8. 24. 268 wah | . 4 
Er ft OY Tg | © : 2 - Points 
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ni, 
purpoſe. And theſe are the very degrees of 
heat he pitched upon. The liquor he 


uſed was Linſeed Oil, a ne fluid 


enough, and capable of a conſiderable rare- 


= 


? points of heat very convenient” for ſuch 4 


faction, and not having been obſerved to 


the bulb when immerged in thawing ſnow 
to contain 10000 parts, he found the oil 


expanded by the heat of the human body ſo 
as to take up 77 more ſpace, or 10256 ſuch 


parts; and by the heat of Mater Boiling 
ſtrongly 1072 5; and by the heat of melting 


Tin 11516, beyond which he did not carry 


freeze even in very great colds,” and able to 
bear a great heat without boiling. Suppoſing 


his Oil Thermometer. So that, reckoning the 


freezing point as a common limit between 


D heat and cold, he began his ſcale there, 
marking it gr. o; and the heat of the h. 


man body he made gr. 12; and conſequently : 


the heat of boiling Water was expreſſed by 


gr. 34 = 33= and I " | 


= gr. 71. 


r 4 
* 


ceived this or any other de ed ſcale for 
achuſting their Thermometers. But I ſup- 
e. ny * be apprehenſive of ſome 
| inccon⸗ 


18.1 with as en bid hw: fe. 


„ 


| hold.in all oil Thermometers, or any made 


FCC 


or fall of the oil a good deal ſticks by the 
way, and only ſinks gradually after, 0 that 


fide, as at all times ſome. muſt continue to 


$ nnn, Acad. Sc. 1503. p. 233. 
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2 conveniences in this ſcheme... . Beſide. PRE $8 A x 5 
inconſiderable arithmetical errors in Sir Iſaac's 


III, 


paper, and ſome few not accurately enough 
made obſervations of no great moment, they 
would allege · that he had expreſſed himſelf 
as if he had thought the point of freezing 


Mater to be the loweſt degree of heat. And 


indeed he has not mentioned any winter cold 


beyond that; though, as we ſhall take no- 
tice on another o 


aſion, we ſometimes ex- 
perience vaſtly intenſer colds: in.conf 
of which it would. be eafy to. protract Sir 
Taac's, ſcale. downward. below gr. O, or the 
freezing point, and ſo to make it as. ſer- 
yiceable, in common uſe,. eyen for great de- 
grees of cold, as other Thermometers. 
But there 1 difficulty: which, will % 


with a viſcid liquor, that it adheres too much 
to the fides of the tube. In a ſudden cold 


at firſt the ſurface appears really. lower than 


the preſent temperature requires. And be- 


ſtick and moiſten the inſide of the tube, in 
different degrees of heat and cold the dil, 


9 enen 


8 De Conftlrubtivnt \ arid Graduation 
AY becoming alternately more or leſs viſcid, will 
** adhere ſometimes more and ſometimes leſs; 
and therefore will inevitably diſturb the re- 
ng 8 e = _ Thermo- 


meter. . 
- 0 ; 2 5 4 5 *® * a” A 
$ 5 4 4 * — ab # 4 1 A - . —_— P > | #5, { FLY 2•4 
| . bra FT; 8-4 * 5 1 7 | 2 ; 
f * 3 4 i, ; 4 o& * af 21 75 1 
- . 1 
= The Tre neters Aid 


with ſpirit of wine were by” no means ſo 
table to errors of this kind: The Spirit in- 
deed muſt moiſten the inſide of the tube: 
but as this is ſo very thin' a liquor, it is pro- | 
bable that moiſtening is always pretty uni- 
form, and extremely chin; ſo as that it can 
have no other effect but to render the tube 
= a very little narrower. ' And fo truly reQtifi- 
| dd ſpirit of wine has been more uſedin"Fher 
= - mometers than any other liquor. | It is'very | 
tickliſh, is eaſily and very much affected by 
heat and cold; nor does it ſoon gather air 
bubbles, as watery fluids are teady to do even 
in no very great heats. But, as we faid 
before, thoſe ſpirit Thermometers did not 
uſe to be reduced to a fred ſtandard. At 
length Mr. de Reaunur has in a very inge- 
nious way attempted” to eſtabliſh a general 
conſtruction of fuck Thermometers, "which 


3 Led. 5e p. 45. Kc. 
might 
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The quantity of ſpirits in his glaſs he fuj 
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might be copied at all times, and in all coun- TI 
tries; and ſo to ſettle, as it were, a gene w 


ral correſpondence of ob ervations that ſhould 
be made by ſuch inſtruments.” He adjaſted 


his Therindimeler to the freezing point by 
an artificial mixture; and then, immerging 


it in boiling Water, found how much it was 


dllated by that heat, in the way Sir auc 


Newton had managed his oil Thermometers. 


9 * 


poſed to be 1000 parts; and he found to 


the bulk of how many of theſe parts the li- 
quor was dilated by that boiling' heat. The 
ſtronger the ſpirits, this dilatation is found 


always the greater, The beſt ſpirit of wine 


commonly ſold from this artificial freezing* 


of Water to that boiling heat 'was dilated 
87: of thoſe parts: and a mixture of ſuch 
a wong ſpirit arid water in "equal p b 
(which would be about the ſtate of common 

Brandy) was expanded only 62 ſuch parts b. 


He ſpeaks too of a ſpirit ſo ſtrong as to have 
the dilatation of 90 in its boiling beat. But 


what he judged — convenient for his or- 

dinary Thermometers was a ſpirit of ſuch a 

degree of ſtrength as as in the above pb of 
did. — » Ibid, p. 655. 


2 £7346 0 * OY 
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20. This imitation. | of ' Sir Bae N . 
wth ſpirit of wine inſtead of oil is a pro- 
miſing enough method of making a ſettled 
ſtandard ſcale for Thermometers: and ac- 
cordingly one of them conſtructed by Mr. 
de Reaumur himſelf is now placed in the 
royal obſervatory at Paris; and a journal 
kept of the weather by it. And others con- 
ſtructed in the ſame way have been ſent to 
different quarters of the world to compare 
the degrees of heat of different climates: a 
project long ago of the great Colbert sb, but 
never till now ſatisfactorily executed. PER 
| ſervations have been made with them in the 
Torrid Zone. And the French Academi- 
cCians had them in their philoſophical em- 
baſly to the north for determining the figure 
of the Earth. And yet I am afraid theſe 
Thermometers are conſtructed on principles, 
that will by no means be found ſo accurate 
as were to be wiſhed and expected in ſuch 
a caſe. Nr. de Reaumur 15 determines his 


bid. 1730. p a: 6 $. oc 8. 

b See Mem. 4 Sc. xo p. bs, 8. 

| thid. 1730. p. 655. s 68a, 681. 712. 
en 
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freezing point, not from thawing nn ors _ 1 


ice, but from an artificial congelation of < ; 
water in warm weather. And as he uſes. 
very large bulbs for his glaſſes, it may be 

3 or 4 inches in diameter, I am apt to think 
that, before the due temperature of the ſur- 

rounding ice can be thoroughly propagated 
to the whole contained ſpirits, it will be 
_=_ melted down again; and ſo the freez-" 
ing point marked much gs than what 

it ſnhould bed. He indeed ſpeaks of a 
quarter of an hour as ſafficient to bring the 
contained ſpirit to the temperature of the 
ambient medium. But as far as I can judge 
from my obſervations (and many have I 
made on this ſubject) it would was take 
ſome hours to penetrate thoroughly ſuch a 
great bulk of any liquor, and reduce it fully 
to its own degree of heat. And ſo Thermo- 
meters of great bulbs can never be uſed with. 
ſucceſs, or truſted to in common experi- 
ments of the heat of bodies, or obſervations 
0f tO enen as we is #: bs ſatisfied . 


94 « Ibid, " 660. ; 716. 
From collating ſome oblerrations 2 I reckon | 

Mr. De Reaumur's mark 'of freezing water, inſtead of 

coinciding with Fabrenbeits gr. 32; as it e do, to 

correſpond with gr. 34 or a little above it. 4 

l Did, p. 711, 
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22 collating the ſeveral obſervations in the roy 
wx al obſervatory made with De la Hire's = 


De Reauthur's Thermometers, which at dif- 
ferent times I find to quadrate very ill toge- 
ther, juſt I ſuppoſe from that a of the 
different ſizes of their bulbs*. For lartze 
bulbs can never be ſo quickly influenced by 
great and ſudden variations of heat and cold, 
as to make theſe. changes, if they laſt - but 
a ſhort while, ſufficiently remarkable, or to 
ſhew_ their real and full quantities. Small 
bulbs and ſmall tubes are (notwithſtanding 

the imaginary faults and difficulties. ſtarted. 
_ againſt them by Mr. De Reaumur *) vaſtly 
more convenient, and may be conſtructed 
ſufficiently. accurate. I have them made 
with capillary bores that correſpond almoſt 
preeiſely to one another in all degrees of 
heat; and conſequently muſt be allowed to 
have all the exactneſs that can nn; 
ot:defwed in. feh iüftmn-i,t. 1 


21. But if we. cannot butt to Mr. De 
Reaumur's point of congelation, what ſhall 
we ſay to his other fixed term, to wit" the 


Phe diameter of the bib ef Mr. De Retuiio's\ 
pound to be about 3 inches; . while: the other was leſs 
1 2 inches... Acad. Sc. 17 30. p.'650; 656: 

59. en 


always much colder than melted tin; juſt, 


keeps always a good deal under it, though 
mung and foaming and toſſed to a very 


immerged in builing water received a given 
degree of heat; and that equal to the heat 


of ; bs 


heat of boiling water? This, I ws TY 
think, is, under his management, ſtill more — 


vague and uncertain, As water, were it 
ſurrounded by melted tin, though it would 
boil and foam and ſuffer very great agitation, 

is yet ineapable of being warmed: beyond its 
ordinary great boiling, heat, and continues 


ſo, as I experienced. upon . trial, ſpirit, of 
wine, though immerged in; boiling, watery 
can never acquire near-ſuch-a-great heat, but 


great degree. / The ſpirit then in the Ther- 


e is abſoluteh incapable; of ſuch a 


great heat as M De Rraumur aſcribed to it; 
and that not by a ſmall or trifſing difference. 


I find highly rectified ſpirit of wine cannot 


be heated beyond gr. 17 5. or fo in Fabren- 
heit's Thermometer, while boiling water 


raiſeth the quickſilver 37 degrees higher: 


and common brandy was able to conceive a 
heat no greater than about gr. 190. 80 far 


was Mr. De Reaumur in the wrong when 


he thought that all ſpirits, weak and ſtrong, 


PG: water. I ſuppoſe his 
ſtandard | 


> 
17 
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ros 4 r ſtandard fpirit could take on a heat of about 


wg. 180; leſs 1 32 * ee ** 
* 7 


22. Beſide all this I Tau think | fire ol 


winks” though good enough for ordinary . 


weatherglaſſes in temperate climates, is yet 


not ſo fit a fluid whereof to make ſtandard 


Thermometers. It is incapable of bearing 


very great heats, or very great colds. It 
bolls ſooner than any other liquor. And 
though i it keeps Avid i in pretty ſtrong: colds,' 
yet it would ſeem from ſome experiments 
that it does not oondenſe very regularly in 


them. 


And at Torneao near the polar 
ele the winter cold was ſo violent, that the 


Cir 


ſpirits were frozen in all their Thermome- 

So that the latitude of heat ſpirit of 
wine is capable of expreſſing is by much too 

ane to beof'y vey great? or . ule 2 


ters. 


> Ke 


> What: fluid en A 3 


our Thermometers? We have found incon- 
veniences in Air, Oil and Spiri 


its; and Wa- 


ter is more exceptionable than any of them. 


flyer. 
des De Maupert. Fig. de la Terre. p. 58. 


We have, it ſeems, nothing left but Quick- 


This is a very moveable and tickliſn 


* 


fluid; 
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fluid; ; it both heats and cools faſter than any T'agay 
liquor we know, or have had occaſion 3 1 
try, faſter I am ſure than water, oil or even 1 
ſpirit of wine; it never freezes by any de- 
gree of cold hitherto obſerved; and bears a 
great deal of heat before it arrives at a boil- 
ing expanſion; and, if well purified, does 
not wet or ſtick to the inſide of the tube. 
Dr. Halley *, though appriſed but of ſome 
of theſe remarkable: properties, thought it a 
fluid very fit for Thermometers, were but 
its expanſion more conſiderable. However 
as any inconvenience ariſing from this con- 
ſideration may be avoided by making the vx 
bulb have a great proportion to the tube, ſo — 
it is now very deſervedly come to be in „ 
greateſt uſe in the Thermometers that people | 
— truſt to. It is ſaid that teyy 
were firſt contrived by that curious Mathe- | 
matician Olaus Roemer. Mr. Fahrenheit in 
Amſterdam, and other workmen in that 
country manufactured very many of them, 
and that in a portable and mighty conve- 
. nient form for many purpoſes, making them = 
very ſmall, and inclofing the tube in ano- = 
ther Saſs hermetically ſealed. Im rom 9 | 


82 q Phil. Tranſ, Abr. II. * 34. Of 
340 4 "= Ses Boerh. Chem. I. . 


land 


* 
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£8,947 land they were diſtributed into different 
yy quarters of the world, and have been.cimi- 
Iz aud in ſome other places, And now they 
5 are made no where in _ perfection or 
with greater exadtneſs than by e 

wen ne at London. pail 


{as wi Ka rg Pe" Fc, 
convenient enough, I with it were Univer- 
ſally kept and uſed, to preſerve an u CY 
in our obſervations; and ſo chat every body, 
when they ſpeak of experiments wherein 

the heat of bodies was adjuſted, or pretended 
to be obſerved by Thermometers, were to 
have the ſame languages and fe an 
fally underſtood. 
In this Thermometer he, bulb 50 8 
poſed to contain, as Dr. Boerhaaue and Dr. 
Muſſchenbroek* tell us, 1 1 124 parts of quick» 
filver, which ſtands at the loweſt mark or 
gr. o. in a very intenſe intolerable cold, being 
ſurrounded with a mixture of ſno or beaten 
ice and ſal ammoniac or fea ſalt. 
If the fame bulb be immerged in ſuaw 

or ice a eee | 


Chem. L p. 17 „ Ef, de Phyt | 
© Fahrenh. in "A. 52. 
„ Dif Phy p. 650, E 5 


— . 


ginning 2 freeze, the quickſilver is dilated, ag Ar 
and fo riſes in the tube 32 of theſe 11124. 


ee o. to the freezing point gr. 32 is 
divided into theſe 3 2 equal parts s. 


ker brought to ſtrong boiling (the atmo- 
tioned®) the quickſilver is dilated 2 12 of 


together a ſpace equal to 11 336 ſuch parts: 


enough, may be protrated| as: far as is con- 


ry in the bulb is os pre en : 
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and therefore the ſpace of the tube 


When the Thermometer is Planens "ws | 


ſphere being in the condition formerly men- 


theſe parts beyond its original bulk of x 1124, 
ſo as now to poſſeſs in che bulb and tube 


and the ſpace from gr. 3 2 to gr. 21 is di- 
vided into 1 80 equal parts or degrees of the 
Thermometer; which, if the tube be long 


venient, It may go well enough to gr. 600, 
and not much farther; for with a heat but 
e e ee — — 
to bail. | | 


2 $5" wid ee! is not e quite 
confiſtent with himſelf in his accounts of 
the number of parts into which the mercu- 


+ Fahrenh, in Phil. Tranſ. Abr. "vial 52. 
1 Abr. VI, 2. p. 18. * 


* 
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2 In another place ., inſtead of 11124 he 
— only 10782; and afterwards ® he 
raiſes it to 11.520 (which I take to be nearer 
the truth) and yet ſtill ſpeaks of a given 
heat as expanding the quickſilver the fame 
number of parts as in the other ſupputation. 
Which of his ſuppoſitions is right I am not 
abſolutely ſure of before making trial, nor 
need we much to care. For without all 
- that apparatus I humbly think the eafieſt 
have followed, is not to be ſollicitous about 
the bulk of the quickſilver; but to fill the 
or melting ice the mercury ſhall ſtand at a 
convenient height, which muſt be very nice- 
ly marked gr. 3 2; and then as accurately to 
obſerve where it ſtands when dilated by the 
heat of boiling water to gr. 212. The in- 
termediate ſpace is then divided into 1880 
degrees: which ſcale may be protracted up- 
wards and downwards as far as we ſhall 
judge convenient. In the conſtruction of 
theſe Thermometers the two great limiting 
or fixꝛd points being freez:ng water and 
boiling water; which we found to be the 


chem. L p.x65.  * Ibid Expt,” Tab, v. i 3. 


4 1 W 1 5d 
the bore of the tube to be perfe&tly lindr 


it is eaſy to manage that matter by making a 
| {mall portion of the quickſilver, as much for 


the tube; and by this means to find the 


the moſt perfect i , 


Thermometersconltrndted in that form every 


* | \ » 


of Turnmoners A8. mo 209 "ol 
nat amen pio erb. 7 
theſe inſtruments. jo — 


cal; which cannot always be obtained. But 
Fon it be tapering or ſomewhat unequal, 


example as fills up a half or, if you pleaſe, a 
whole inch, flide backward and forward in 


proportions of all its inequalities, and from 
thence to adjuſt your diviſions to a ſcale of 


27 J. The conceiving the bulk of the con- 


tained mercury at the ES of the ſcale 
to be either 10782, or 11124, or 11520, 


or, as I gueſs it ſhould be, near 11790 


parts, and its expanſion from thence by te 
heat of boiling water to be 212 of thee - Þ 
parts, was to be ſure a diviſion originally 


quite arbitrary. And I confeſs there might 
haye been a more convenient one fixed upon 
at firſt, and adopted yet, if this were not 


now fo univerſally known and uſed; . and 
„ 


* 


2 hands of moſt of the Virtuofi'in Europe, 1 


e and in the 


ſhall readily allow that Mr. de PIfte's at | 
"Peterſburg might have had a greater look 
of ſimplicity. * In his the whole bulk of 
qui * i red in boiling wa- 
ter, is conceived to be divided into 10000, 
Sen 100000 parts: and from this one 
fixed point the various degrees of heat either 
above or below it are ated in theſe parts 
on the tube or ſcale, by the various expan- 
fion or contraction of the quickſilver in all 
- the imaginable variety of heat. As pure 
mercury, ſays he, © is of the ſame na- 
ture every where, nor is liable to any al- 
<* teration from being incloſed in a tube; 
< and as it is probable that, taking it equal- 
„ ly purified, fi will in different countries 
te be ſubject to the ſame expanſion, if ex- 
40 poſed to the fame degree of heat ; for 
* this reaſon he is perficaded theſe Ther- 
% mometers may very well ſerve to com- 
* pare the temperature of different coun- 
* tries. And indeed ſuch a conſtruction 
bids fair for being a very good ſtandard me- 
thod for graduating Thermometers all in the 
fame way; and is much leſs liable to un- 
| * Phil, an N. 441, P aaa a. 
My i 'certaittics 
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certainties than that ſimilar one of Mr. Deaf Fe 
Reaumur, whereof we have already given TEE 
an account. However if Mr. De Fife 
had pleaſed T cannot but think i it would have 
been rather ſomething better to have made 
the integer of 100000 parts, or fixed point 
at freezing water; and from thence to com- 


pute the dilatations or condenſations of the 


quickfilver in thoſe parts. All the common 
"obſervations of the Weather, &c. would 
have been expreſſed by numbers increaſing 
as the heat increaſed ; which ſurely is the 


more natural way. Nor would there have 
been great incongruity or inconvenience in 


expreſſing, after the manner of Mr. De 
 Reaumur, the few obſervations we have 
below imple freezing by numbers of con- 
traction below o, c rf 


28. But, as 1 aid before b bode 


promiſing in theory ſuch a ſcheme may ap- 


pear, it will not in practice be found very 
eaſy to determine exactly all the diviſions 
from the alteration of the bulk of the con- 
tained fluid. And beſide, as glaſs itſelf is 


dilated by heat, though in a leſs proportion 
than quickſilver, fo that it is only the excels 


M-. 


he — and Gradaution 


7 58 0 the dilatation of the contained fluid above 
133 that of the glaſs that is obſervable; if dif- 


ferent kinds 11 glaſs be differently affected 

by a given degree of heat, this will make a 
ſeeming difference in the dilatations of the 

quickfilver i in the Thermometers conſtructed - 

in the Neutonian method, either by Mr. De © 
 Reaumur's, or Mr. De I Iſfte's rules. Now 

Dr. Boerbaave from Fahbrenheit's obſerva- 

tions ſpeaks of different kinds of glaſs as 

very differently affected by heat. And up- 

on enquiry I was informed that Dr. Muſſchen- 

; :broek found by his Pyrometer, that tubes of 


different ſorts of laſs) were variouſly affected, 
ſome more, ſome leſs, by the ſame degree of 
heat. From whence Thermometers con- 


ſtructed of ſuch different ſorts of glaſs would 
neceſſarily make the ſeeming dilatation of 
the contained fluid appear at different de- 
grees in the very fame point of heat. And 
accordingly Mr. Campbell, an ingenious and 
worthy member of the Royal Society, has, 
by experiments made with all imaginable 
exactneſs and ſcrupuloſity, found in Ther- 
mometers conſtructed in Mr. De I I/e's way 
the quickſilver to ſtand at different degrees 
of the ſcale when immerged in thawing 
| Chem. I. * 141. 5 
"8; 5 | ſnow, 


2 TuxuenzT Ane. 


ſhow. In ſome it was at gr. 154; in others — 


at 1 56, and in another at 158: and empty]. 
ing the tubes, and preparing them again, 
and that ſometimes with other mercury, he 
always, even in a great many trials, found 
the reſult come out the very ſame. So care- 
ful and exact had he been that the fame 
tubes gave always the ſame degrees of dilata- 
tion as nearly as could be expected in ſuch 
nice and ſubtile experiments. One of Mr, 
De Ifte's own —— which I tried 
very carefully, gave me always the quickſilver 
at about gr. 1 50. In another of his, where on 
the one ſide he has put Fabrenbeit's ſcale, I 
ſee gr. 32 over againſt his own gr. 148 1. 
In one conſtructed by Mr. De Manier at 
Paris on De I Iſe's principles I ſaw the terms 
de congelation put down at gr. 148. Nay, 
by Mr. De Ife's own accounts I find his 


Weatherglaſſes diſagreeing conſiderably from 
one another. So uncertain and precarious 
would this way of conſtructing Thermo- 


meters ſeem to be. From all which I hum- 
bly think, that it is better and more con- 


venient to drop this method altogether, and 


to fix on two points of heat at a confiderable 
diſtance the one from the other; and to 


divide the Intermediate ſpace of the tube | 


£7 8 Ss. | into 


214 The Conſtruckion and Graduation &c. 
* 44 A into a convenient number of equal parts or 
* degrees: as we juſt now propoſedꝰ to be done 
in our imitations of Roemer s or e s 

*- ann ore IN 


29. To enlarg „ heat, ja 
to o able us to compare other Thermome- 
ters with theſe (which after this I wiſh were 
always to be the ſtandard) it would not be 
amiſs to obſerve a great many remarkable 
| periods of heat and cold that have been taken 

x notice of by others, and to determine: where 
3 they fall on Fabrenheit's ſcale. We ſhould 
determine about what degrees on it the ſe- 
1 veral ſorts of weather are marked; the va- 
1 tious degrees of animal heat; what degrees 

of beat reduce ſuch and ſuch conſiſtent bo- 

f dies into a fluid ſtate; the quantities of heat 
13 tequired to boil the fluids we have occaſion 

1 to try, &c. But the comparing the different 
Thermometers which have been in uſe in 

the world; and the determination of the va- 

rious degrees of heat in bodies make fruitful 
enough ſubjects for other curious and aul 
enquiries. 
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Different THERMOMETERS. 
be: = 2 wn one another. me tr 


l E had occaſion Gay to takes 5547 
V.Y notice of the great uncertainty of ye 
thermometrical obſervations by reaſon of the 

vague and inconſtant way that people had 

of making their inſtruments. However it 
will be worth while narrowly to enquire, 

as far as our lights can carry us, into the 
principles on which they were oonſtructedd/ 
and if we can find out theſe principles ſo as 

to compare the old Thermometers with any 
regular one we are well acquainted with, 

we ſhall recover, as it were, the loſt obſer 
vations of our predeceſſors; loft for want of 

of their numbers and 
graduations, And then obſervations made 
I WY - 
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1241 at different times and places by any known 
A infruments will be no longer uſeleſs me- 
morandums. We ſhall be able to compare 


them with one another, and with our own - 
_ obſervations, - and with the degrees of hear | 
we are acquainted with, | 


>: As lee 2 the firft 10 | 
had a notion of meaſuring the various de- 


* 


grees of heat by the dilatation of bochts 
people will be apt to expect, and many wil! 
fondly wiſh, that he had. left us his method 
of 1 the degrees of his Thermo- 
Though to acknowledge the truth 

it * be a matter of more curioſity ch 
uſe, as they were affected by the difference 
| of weight of the atmoſphere, as well as by 

45 difference of heat of the ambient medi- 
To remedy whiehy inconvetitenae the 
1 Vicwok of the "HA Academy contrived 
their Thermometers in a better wayʒ. care- 
fully ſealing. up the. included. ſpirits from 
any influence of the gravity of the Atmo- 


_  ſphere;;. and marking on the tubes, or on 


the ſcales fixed to the tubes, numbers where- 
by to judge of the various dilatations of thoſe | 
ſpirits ts various rapes of the hone oi 


Wits! * 1 4 + . | : 
þ | | | | 1 am 
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I am ſurpriſed to find Dr. Muſcbenbroab- 
who had been. at the pains, to give a latin 
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tranſlation of their Whole work and to en- * 


large and embelliſh it with excellent additj 
ons, repreſenting. theſe Florentene Thermo- 
meters as conſtructed in a very; looſe, arbi· 
trary and indefinite way, and without an 
rule at all. This is an imputation to which 


they are leſs. liable than many others that 


came aſter them. They made them of ſe- 
veral ſorts, „„ with 
leſs accuracy. But in the conſtructing of 
thoſe in which they could moſt confide b, 


they tell us expreſly at what degree the pe g 


rit ſtood in the ordinary cold. of ſimple ice 
or ſnow. Which, as their experiments were 
done within doors in taly, I take common. 


| ly to have been in a thawing ſtate, and con- 


ſequently; to point out to us; the degree of 


| freezing water, which we found to be a 
very fixed period of heat and cold, coincide 


ing, we-know.*, with our gr. 32. Thus in 
their 1ſt ſort this point of heat fell, ba 
20% and ri een 134" 


| r Pi & 947. Ten Exp "Acad, Cim. 


FI. 14. * Ibid. 8 28 © Tent, 
x9 Ae GWE: % - nen _ Ts 
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%% We e deen eee 
| ent of hear in their Thermometer, which 


is. more than we have in thoſe of many o- 


© thers. But from one point we cannot judge 


f practicable. 


of the reſt of the numbers: and it muſt be 
confeſſed' their hig heſt degree of heat is not 
defined in a way we could have wiſhed. 
They tell us that in their firſt or long Ther- 


mometer the ſpirit, when expoſed to the 
t ' midſummer heats in their country, 
roſe to where they marked gr. 805. And the 


Spirit in the 2d or ſmaller Thermometer in 
| boch a Bert fled at gr. 400. 


18 a very incongruous way of graduating Ther- 
mometers; as the great heat of the ſummer 


fun is ſuch an indefinite degree of heat in 
different days, years, climates, &c. And yet by 
good chance there is left us a way to judge 


of the particular ſummer heat they happen- 
cd to pitch upon; and of finding whereabouts 
it would have fallen in a Thermometer con- 


ſtructed in Fabrenheit's way, which we have 
taken 
will I know be looked on at firſt ſight as pre- 
tending to a thing in itſelf loſt and now im- 


2 Ibid, p. 2. 4. d Ibid. p. 4. 


This indeed 


up as our ſtandard. To affirm this 


But Borelli and Malpi ght, two 
curious and careful obſervers of nature, 5 


luckily | 


Different TaAMOMRT EIS. 


luckily had occaſion to tell us that the vi ſer- E LE g ar 
ra of ſome hot animals, ſuch as of Cow. 
Deer, Gc. raiſed the ſpirit in the mai 
Hlorentine Thermometer to about gr. 40. the 


very degree of this their ſummer ſun heat. 

And that animal heat I find to coincide with 
g. e thiol: e 
which two periods of heat determined in 


both Thermometers we can make a 


good eſtimate of all obſervations made by 


any of the regular and well conſtructed _ 
Florentine glaſſes; as we may ſee 98 look- ; 


ing on the Table at No I. II. III. 5 


5 The 3 that came to Ro 


uſed in the world were all imitations of 


| thoſe of the Academia de Cimento, but not 
conſtructed in ſuch a regular way or upon 
ſuch determined principles. In France Mr. 
Hubin was employed in making them for the 


Aademie des Sciences at Paris. But we 


find they were not made all perfectly alike. 
The Indian Miſſionaries tell us that they 
uſed thoſe that were graduated loweſt. 

However we may reckon at a medium that 
which Mr. Amontons gives us a view of in 


* Mem, Acad, Sc. 1666, — 1698, VII. p. 835. 


$85 41 the Memoirs", under the ache fn 
ue Thermometre. In it che freezing 
point was at gr. 2 5, correſponding conſe- 
to Fabrenheif's gr. 3 23 and the heat 
jou ig of the obſervatory was gr. 50. 
which 1 know to be our gr. 53. 80 
chat the compariſon is eaſy in the Table at 
N I. Iv. e 0 #2 rh 


4. But 1 "RET not many obſervations 
made with this Weatherglaſs. It is much 
more to our purpoſe to know the eonſtructi- : 
on of that very remarkable one of Mr. de ls 
Hire, that has ſtood in the Royal Obſerva- 
tory at Paris above theſe threeſcore years, 
| and by which a regiſter of the Weather ha 
E » been conſtantly kept. And yet we cannot 
| baut regret, that neither Mr. de la Hire him- 
ſelf, nor any of thoſe that fucceeded him in 
chat office, have been at the pains exacthy 
to determine any two points of it, ſo as that 
we may be enabled to imitate it; or com- 
pare it with other Thermometers; though 1 
hope we ſhall be able to trace it pretty near 
the truth, We are expreſly told, that the 
Spirit in it always ftands at gr. 48. in the 


Rs * Mem, Acad, Sc, 1703; p. 53. | 
„ ee 4 


| Different nini ans. . +4 
cave of the obſervatory *; a. correſponding by'® vr 


this to gr. 53. it Pabrentetts"! And whe! 
it freezes in the fields they ſpeak of their 
Thermometer ſtanding in the open tower as 
pointing at from gr. 30. to gr. 32*: ſome- 
thing below which the real degree of freez- 
ing would be. And from ſome concurring 

circumſtances and obſervations I reckon this 
would fall to about gr. 28, correſpondiig 
to our gr. 32, as in the Table No J. V. 
We have an obſervation of Mr. de la Hire 
himſelf; whereby we find that his gr. 28. 
correſponded with deg. 51. lin. 6. in Mr. | 
Amontons 8 Thennometer *. ; 


1 n made a fine ep to 
ſettle an univerſal Thermometer, had it not 
been for ſome inconveniences of Mas — | 
had occaſion to take notice formerly *. 
bis the freezing point was at dig. 5 
lin. 6, where our gr. 32 is; and the heat 
of boiling water at dig. 73, Wen Fuba. 


"4 « Mem. Acad. Sc. 1700. p.8. 1701. p. 2 1702. 
p. J. 1703. p. 3. 1704. p. 2. 1705. p. 4. 1706. p. 3. 
7% p. 2. 1708, p. 61. 1709, p. 3. 1710. p. 141. 


Ibid. 1702, p. 5. 1704. p. 4. 1705. p. 4. 1706. p. 3. 


1707, p. 2.1708, p. 62.1709. p. 3. £70, (141, 1711, 
p. 2. zn. 1710, p. 162. "Ef, IIL $. 10, 


beit's 


„ . . | 
nocarbeifs is at gr. 212. Whence "oe can | | 
when ay be compared roger in he ra 

N e 1 


1 | 838 ; #4 +3 
g i i | 


N 2 2 a 7 Polent gives v us s the 
* of a vaſt number of excellent and well 
made meteorological obſervations ; in which 
0h and cold are meaſured with a Ther- ? 
mometer conſtructed. in Mr. Amontons's way. 

But as his numbers are conſiderably different, 

1 thought it well worth while to give a 

ſcheme too of his Thermometer i in the Ta- 


ble at Ne VII. e gt Lol 


7. Mr. de Reaumur was very Calle of 
the difficulties of Mr. Amontons's conſtructi- 
on, and propoſed a new and more certain 

Way, as he thought, of making Thermome- 

ters. He ET his ſcale at 

freezing water, and at boiling water mark- 

ing gr. 80; dividing the intermediate ſpace 

of the tube into ſo many equal parts. I have 

on another occaſion * given my Reaſons for 

he was in ſome miſtake with re- 

| ſpect to both theſe two periods of heat. But 

as many very curious and uſeful obſervations 
have been made with his weatherglaſſes, it 


4 Phil. Tranſ. 421, p. 205, Eff. III. 9 _—_— 
3 | hy l „ wil 
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ſpondenoe of his ſcale with that of Fabren- apy 
beit. His 8 water 1 is really only 


bare g 180. | And as his &, 10 f is the 
conſtant heat of the cave of the Obſerva- 
tory ; or our gr. 33, thenee I find his 
„ freezing point; inſtead! of anfwering juſt o 
; our gr. 32 to be ſomething abo gv. ; 
e Ire Na I. . — 


g. On bana like tho of Mr. 
12 a He conftracted his 
Mercurial Thermometer. But inſtead of 
freezing cold he began his ſcale at the heat 
of boiling: water, and, inverting the conimon 
order, marked downwards the ſeveral de- 
grees according to the condenfations of the 


contained quickſilver; and conſequently by 
numbers increaſing as the heat decreaſed. 
This; as 1 obferved *, was not in all glaſſes 
ſo uniform as were to be wiſhed, But as in 
Mr. de I he's own ſtandards the freezing 
point is near to his gr. 1 50, coinciding with 
* 32, it is mer tek campus cbr. 


+ Mam, Ade i He. Eff. III. 5. 28. 
% ͤ „-‚“‚„½‚ÿ„( 
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will be of fingular wſe to find out the corte- vg, Ar 5 
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19. Mr. Crucquits in Holland has made 
hn” curious and accurate meteorological 
* obſervations with an air Thermometer. In 
=: — water the whole volume was 1070, 
=. _—_ boiling water 1510; ſo as to render it 
very eaſy to collate his Thermometer vith 
Fabrenbeit's by the T Es No. J. X. 


very careleſly made) after the Standar' 


a correſpondence of obſervations concerning 
the weather in different countries.” - For 


us to find out the principles of its conſtructi- 
on, ſo as to enable us to compare it with 
W other Thermometers. The ſcale begins, or 

. gr. © is marked at the top, I know nof well 
upon what grounds, and thence. the num- 
bers increaſe downwards as the heat de- 


2 * Phil, Tranſ. N, 381, Pe 4.5 


— 


10. The moſt common e 
in England are thoſe made (and commonly 


kept in the Royal Society. And many 
faſhioned on this plan by order of the Society 
have been ſent into foreign parts to eſtabliſh 


which reaſon it is the eee ee 


a 5 th | | Als 


* aa. 3 r 
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** 


creaſes. Init it is ſaid tobe Extreme bot about. E ory A r 


the top of the ſcale, Hot at gr. 275 Tempe- 
rate at gr. 45, and gr. 65 is marked as the 
point of freezing. But by trials made with 


ſome Thermometers that had been adjuſted 
pretty exactly with the ſtandard one in the 


Society houſe I found that the ſpirit fell to 
about gr. 78 or 79 in thawing Grow, near 
14 degrees lower than what had hitherto = 
been reckoned. And this increaſes the wonder 
ſtill more how Dr. Cyrillio ſhould have found 


the freezing point at Naples ſo high as 


gr. 6c, if his Thermometer w. was ux ad- 


juſted to the ſtandard. 
hut to compare this Thermometer with 
thoſe of other people it is neceſſary to find out 


| where they correſpond | in ſome other period of 


heat. What is marked Hot or Temperate, &c. 


on it is indeed very equivocal. But to put 
an end to the uncertainty. I tried and found 


by experience that gr. 344 anſwered to gr. 


641 in ours. From whence their agreement 


is eaſily determined for all the reſt of the ſcale 
as in the Table at No. I. XI. 
11. Sir Iſaac Newton® ſaw very well how 


vague and uncertain all the Thermometers | 


Phil. Tranſ. N. 429. p. 103. N. 433. p. 337. 339. 


N. 434. p. 400. bid. N. 424. p. 336. N. 434. 


p. 40. A. Trans. No. 270. p. 824. 
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228 . Camporifm of 
1% 4 in common uſe were. And therefore be 
— contrived a new one, which I am ſu | 
has gained ſo little gr ound in the world, as 
it is ſo ſimple and > eaſily imitated. You 8 
but begin your ſcale at Freezing, and the 
diſtance from that to the heat of boiling 
water you divide into 34 equal parts or de- 
Tees; which, as they are large, may be 
Ez at pleaſure. How ſuch a Ther- 
mometer 1 to Fabrenbeit's is ſeen at 


No. I. and XIII. 


12. There is a Thermometer i in pretty 
frequent uſe in England, wherein they con- 
ceive the middle temperature of the air as 
neither hot nor cold, which therefore 
=; gr. o, and W 0 both above and 

below; denoting by this means, as they con- 
ceive, the degrees of heat and cold * the * 
| ambient medium. It is Thermometers gra- 
duated in this way which they commonly 
have in their __ and green-houſes for 
adjuſting the reſpective degrees of heat the 
yarious tender exotic plants require for main- 
taining their life and vigour. I do not be- 
lieve that theſe Thermometers are made up- 2 
on any regular or fixed principles. They 
® ns ro e 


\ 


© Diffeent TruzpmoNrvens. a. Y 
under gr. o. But in Mr, Fowler's-regulator, E s AF oþ 
who furniſhes moſt of the green-houſes with > 
them, he, on my defiring him to try it, 
found that in melting ſnow the ſpirit fell | 
to about gr. 34. under o. and I found by 
ſome compariſons I made that his gr. 16 
coincided 9. Pp. with our gr. 64. 80 that the _ 
| whole correſpondence of this with Fabrenbeits 
Thermometer is eaſily determined, as in 
No. I. XII. | | 


13. Dr. Holes * thought fit to employ a | 
new conſtruction of a Thermometer in mak- =- 
ing his curious experiments. He began his 2 
ale or loweſt degree at freezing, or our, _— 
gr. 32, and carried it up to gr. 100, w EE 
he marked where the ſpirit ſtood when the 
ball was heated in hot water on which * 
ſwimming firſt begins to coagulate. 
ſuch water I found Fabrenbeit's — 
ter point at gr. 142: By which the two 
Thermometers might eaſily be compared. 

But by Experience his gr. 100 falls conſi- 
derably above our gr. 142. The reſult 
from collating the two Thermometers to- 


e Nek. and XIV. At a 5 


4 


os * Sup. 37. 
b T 


12 1 PAY head the Doctor found his to point at gr. 13, 
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ww while ours ſtood at gr. 48. 


2 


14. At Edinburgh they have for theſe 
many years kept a very exact regiſter of the 
weather, part of which is already publiſhed | 
in their Medical Eſſays. For which it i 
well worth while to find out its relation tb 
other Thermometers: which from what the 


authors tell us is eaſily done. For when 


the bulb was immerged in melting ſnow the 
ſpirit ſtood 8'2 inches high, the heat of the 
human ſkin raiſing it to 22'2 inches; ſo that 
the intermediate 14 was divided into inches 
and tenths of inches. And the heat of that 
perſon who graduated it I found to be gr. 97 
in mine. From whence the compariſon at 


any intermediate degree of heat 1 = ORE: caly, 
as in No. . XV. . 


We have heard of many dais Ther- 
Pn and of obſervations and regiſters 
of Weather kept by them. But they have 
been generally ſo il limited and deſcribed, 
that they are of no manner of uſe; and to 
whatever purpoſe they might ſerve their au- 
thors, are to us as if they never had been. 


+ Edinb. Med, Ef. I. 2. 
eee 
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ven is the nature of Fire and Heat, 55 
bodies of various 3 


ſame temperature, if inert and left to them» - 


ſelves without any other intrinſic principle 
heating or 
other: The hotter body 

cooling one gaining ſome 


loſing, and the 


cooling the one more — 
er heat tl 


they all arrive at an egquilihrium. Thus all 


ere ove in our Air at firſt heat 
or cool the next to them; but in 
proceſs of time they come all to be of the 
cn e See Boerb. 


1 Radek 200. 281. NM 
2 . de Þ 


0 
no5 aYof bringing about ſuch effects, or reducing 
1 immerſed bodies to the ſtate of the ambient 


medium, being different, according 10 their 
relative bulks, denſities, 3 n. 
matures, Cc. 1 


2145 Mem. Ac. Sc. rez. P- 238. ö 


The * . 


2. A body very hot placed in a colder 
"a cools ty, at firſt faſter and 
afterwards flower, as any one would ex- 
pect; and is fully confirmed by Dr. Mu 
_ chenbroet's experiments But he did not 
attempt to ew after lat rule; or if it 
was after any regular manner that ſuch a 
cooling was effected. He only aftirinis * in 
general from them that given quantities of 
heat are loſt at- firſt in ſhorter times, and 
gradually longer and longer, till the cooling 
be very flow, and at laſt the heat of the 
n ade with chat of che ambient air. 


TR "Sir Teac Newton's view; af thisthad 
ter. is vaſtly, pretty, though not thoroughly 
underſtood. by Mr. Amnontons . Having 
1 of Iron red hot, " and with all 
_ the er precautions oed ths: de- 


3 4 Tent. Ac. Can. Add. U. p. 42 — 7• 8 
. in Tranſ. Abr. "IN * 


grees 


Cooling of Bobs. 2335 
grees and times of the diminution of in AS: 
heat when expoſed to the cold air; he ſup- &w 
poſed, and that not without a great ſhew of 
reaſon, that while it was cooling the quan- 
tities of heat loſt in given ſmall times would 
always be proportional to the heats ſubſiſting 
in it ; reckoning the heat juſt to be the ex- 
ceſs whereby it is warmer than the ambient 
air, So that from the beginning of its greateſt 
heat to the end or time when it came to the 
temperature of the ambient air, taking the 
times in an arithmetical progreſſion, the heats 
of the Iron above the heats of the air, and — 
the decrements of theſe heats will be conti- = 
nually proportional. For if there be a ſeries 
of quantities proportional to their differences, 15 
theſe quantities and differences will be in a 
geometrical progreſſion *, :, Whence the di- 
minution of heat in ſuch a body is like the 
retardation of a projected body endowed 
with a certain originally impreſſed force, and 
moving in a medium with a reſiſtance al- 
ways proportional to its velocity. And the 
progreſs of that decreaſe of heat may be de- 
termined by what is commonly demonſtrated 
of bodies reſiſted in that manner. 1 

* Newton. Tone II. Lem. 1. p. 230. N 


See Newton. Ibid, Prop. 2. Wi. in Mem. Ac. 
c. 1707, p. 504. &c. 


8 4. This 


Wo fs, | Th Hint and 
ker r * of 
A ending out and determining thoſe very great 
aud burning heats which no ordinary Ther. 
mometer can bear. But then it is not to 
be admitted without ſome reſtriction. The 
| hypotheſis is more mathematical than phy-. 
ical. It gives a fine and beautiful, but not 
a true view of nature. The heat of a body 
en really bg en a that pro- 
For were that truly the caſe, the 
in „ though continually cooling, would 
= take an infinite time to arrixe at the tempe- 
1 _ rature of the ſurrounding medium. Which 
zz |  howeyer in fact we find to be accompliſhed 
min a very moderate ſpace of time, And 
tat ſooner or later according to the original 
heat, ſize, denſity, or other circumſtances 
of the heated boch, and cooling medium, 


| 5. If you immerge a heated body in 
ald air or other cold medium, that bod) 
will acquire a ſort of atmoſphere involving 
it all around, ſomething warmer than the 
teſt of the air, though a a great deal colder 
than the body itſelf: ſo as that the ambient 


ms” Sa” 


1 . onde Lcd» wal 


Cold cannot affect the body, ſo much as if 


; See Varign, Ibid: p. $07- *. FR 


EY Cott 2 75 obne. 


it were quite naked and diveſted of . its. at- 5 99 72 5 
: moſphere. But as this atmoſphere is warmeſt « 9 
inor near the beginning, and gradually cool- 


ing along with the body, the ambient cold- 
neſs will have a greater proportional influence | 


Jabs wo 


cowards the end than in the begining: 


Whence though the body in whole takes a 


longer time to cool, the rents decre- 


hens will be in a Proportion ſomewhat 


greater than its inherent quantities, of heat. 
6. But what w. way mall we ee the 


hw of this decreaſe, and how far it may 
_ deviate from the general and more ample 
law of thoſe decrements propo ortional | 
to ſuch inherent « quantities of heat? I will 
not inſiſt on any ecolation as ſufficient to 


lead us to this. But we may truſt to expe- 


 rience as our belt guide. Obſervations 
carefully 1 m 
| undoubtedly bring us.into the right path, or 
at leaſt very near it. Now as the reſult of 


nade and Jadiciouſſy applied wall 


many obſervations I find that the decrements 
of heat may be looked on as partly equable, 


and partly in Proportion to the ſubliſting 


heats; reckoning, as- in the former hypo- 


thick, theſe heats to be the exceſſes where- 
VVV | 


ambient 


| 238 | he Han a 
* £45.57 ambient air And a e from the 


beginning to the end, taking the times in an 
- arithmetical progreſſion, thoſe decrements 


may be reſolved into two ſerieſes. In the 
one, and that for ordinary of much the 


7 greateſt conſequence, they are always in pro- 
portion to the heats themſelves, and ſo in a 
5 geometrical progreſſion, as in the general 


theory: while in the other ſeries, indeed 


the leaſt material, the decrements are as the 


times, or always uniform, that is equal quan- 


tities of heat loſt in equal times. And ſo 


the law of this decreaſe of heat coincides 
with the law of the retardation of a heavy 


body aſcending perpendicularly 1 in a medium : 


which reſiſts it in proportion to its We", A 


7. To illuſtrate this by NPDES 1 
choſe chiefly to employ Dr. Muſſchenbroet's 


experiments; as having been carefully enough 


done, and not liable to the objection that 
might be ſtarted againſt mine, as if they had 


been made with a deſign to be ſubſervient to 
particular rules and theories. Though indeed 


it was the Obſervations that led me to think 


of any ſuch rules taking place. 


- * See Newton. Ibid, Pr. 3. os Mem, Ac. &. 
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on! 
£85. AF In : a little Mercurial Thernamene, heated MW me 
> to gr. 108, and expoſed to the open air, to- 
1 W the ee Mee or 
on 
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8. The ack of 4 are dalcntabed be 
and ſet down as they aroſe in the Arithme- m 
tical reduction of the numbers: Not that ne 
a I would be thought to pretend to an ima- 5 
ginary-exactneſs either in my experiment, MW 4 

or thoſe copied from Dr. Miuyſchenbroek. | 
Meaſures and obſervations of this kind ad- 7 
mit but of an approximation to geometrical a1 


truth, All our machines are imperfect. 
The conſtruction of Dr. Muſſchenbroe#'s 
Tyrometer made with toothed e pini- 
ons, 5 


LH 


ons, Ge. could not, . rear 
move with fucks! a eee as were 


Ka” „ Hor - 
on in ſtarts: and accurdingly in the regiſter - 
of his obſervations: we!meet with ſtarts, ſtops,” 
and irregularities that in ſuch compound 
engines and imperfect bodies are unavoidable. 
And ſo we are to take the Medium and 
main drift of the obſervations, in the main 


agreeing very well with: the theory; tho they 
e 2 on one ile or rother. | 


„ From this law of the Decreaſe of — 
u cquable en of en we ſhall —_ 
be able with a tolerable degree of exicinels © Mi 
to find ont the intenſity of thoſe great burn- 3 
ing fiery heats which cannot be meaſured: - - 
by any Thermometers yet known. The _ 
Heat of metals red hot, or even in fuſion, 
of burning ftones, melted: glaſs, Ge. may 
by this means be determined. For when 
they ane brought to the propoſed heat by a 
eng fire we are carefully to obſerve the 
5 Exp. Acad. Cim. Add. 7 2 
3 ge.” . * | 
R 2 times 


20066 


3 an 


2855 vA times of their cooling; and by applying a 
wa Mercurial Thermometer to them as ſoon as 


it can well bear their heat, we may accurate- 
ly enough determine the decrements of Heat 


below that period; and from thence, riſing 


. iuad. I | 


Linning of the obſervation, and then gradu- 


out the degrees of heat from that to the very 
beginning of its cooling, or We moment it 
wanne bete the fire.” rind! tign 


Ts 


Ehave propoſed of the Decreaſe of Heat will 
not always hold exactly in all circumſtances. 
If the heated body be very large, and with- 
out a free ventilation of air, it will acquire 


a warm and , almoſt ſtagnating atmoſphets. 


around it, which increaſes and ſpreadeth 
wider for a conſiderable time after the be- 


ally is diminiſhed and drawn into nothing at 
the end or expiration of Heat. By which 


megeans it neither cools fo faſt, nor in ſuch 


a regular manner, as if a conſtant briſk 


| fred of freſh air were perpetually blowing 


along it. In thoſe circumſtances it will be 


* 3 - 5 7 * 
1 Fa * F 1 


dificult, if not impoſſible to reduce the de- 


creaſe of Heat to a regular ſeries of num- 


bers ; 3 however even in this caſe, as well as 
* * in 
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in the former more regular decline of Heat, e wr 
we may be able to find a method of tracing = 
its ſeveral: degrees in all its different we 4 
of time, and exhibit them to: the eye as 
diſtinctiy, or rather more fo, than if they 


were expreſſed in numbers; and that too in 
A fark: bbs nn way. 


115 Lede time the af takes in cools | 

x: ing the et 
EN 2 425 H preſſed by the 
ine AT, the 
5 quantity -of 

heat loſt (be- 
ing its exceſs 
above the 
ambient mes 
| dium) byAH 

drawn per- 
pos to it. AT beth divided into 

any number of very ſmall equal parts AB, 
BC, CD, &c. gives AB, AC, AD, &c. 
the times from the beginning increaſing in 
an arithmetical progreſſion. And in AH the 
lines Ab, be, cd, &c. are ſuppoſed to ex- 
preſs the decrements of Heat in theſe re- 
yung ſmall times. 80 that Ab, Ac, 
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| ns N Ar Ad, &c. are the quantities of heat loſt from 
the beginning of the obſervation at: any 
aſſigned moment of time, and HA, Hb, 


He, Ge. the Heats any ſubſiſting at the 
88 ve times A, b, e, Fc. Now from 
„D. Ge. drau the Jines BG, Cs, 


- > &c. parallel to A H: and from b, e, d 


&c. draw bg, cx, do, &c. parallel to AT, 


ſo that they meet roſpeively in 8, , J, ., 
Fc. and through theſe points of concourſe 


draw the curve AB» % Go, this curye 


line, being concave towards AT and conyes 


towards AH will be the Curve of the Pe. 
ereaſe of Heat. AT ny be lockt on 4 
its Axis, AB, AC, AD, Ge. as the Ab- 
ſeiſſes, and BP, Cs Do, equal to Ab, Ac, 
Ad, Deren And I find this curve 


to be a ſort: of Hyperbola. 80 that fm 


any given ſeries of obſervations of the de- 


ereaſe of Heat of any body we ſhall be able 
to protract upon paper, ar to caleulate any | 


other way, as much of this Hyperbolick 


line, as to enable us to find its Center, Dia 


meters, Aſymptots, &c. and to draw it 


out to what length we pleaſe: and from 


thence to inveſtigate the Heat of the body 
at any determined diftance of time before we 
had acceſs to know the Heat by a Thermos 
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By which method then, only Rem x sar 
2 L a 
of Iron; or ary other intenſly hot body, after 
it © able to bear the application of # Ther- 
mometer, having taken particular notice how 
ſoon it comes to that temperature 5 we may 
determine its degres of Heat the moment it 1 
was taken burning hot from the furnace. | 
We may either calculate backward the ſeries 
af numbers ſound out by obſervation, or pro- 
tract on paper mechanically the Hyperbolic 
Une or ſcale of the Decreaſe of its Heat in 
the manner juſt now propoſed. For either 
of theſe ways will give us the initial greateſt 
Heat it had when taken from the fire with 
tolerable exactneſs. The former will be 
ſufficient, if the hot body be very ſimall, & 

a ſtream of cool air be' conſtantly blowing 
along it; bur the other will be more con- 
venient if the ſurroun air be in a ſtate of a 
. or nearly WE 35 N 
ra. We be then from the firſt moment 
of the cooling of bodies che quantities of | 
heat loſt in given times are always growing 
leis and leſs; till the heat and conſequently” 
theſe decrements of heat quite evaniſh, and _ 
the Ws put on the temperature of the am- 
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Y 
3 2 12 84 r bien medium; and all this in a pretty regu- 
1 hr manner. — — 


Y * | 


which gradually grows ealier, the expanſions 
qr increments of heat in given times ſaon 


1. Hobting :anl/ 


not go on in ſuch an orderly way; concern 


ing which we haye ſome very nice experi- 
ments furniſhed us by the ingenious and 


accurate Profeſſor Muſſchenbroek* : from 


Which he juſtly infers that the expanſion 5 


or heating of bodies is not equable, but very 
fow at fl, as if the fire had ſome diffi- 
culty in its firſt penetration of the body: 


coming to be very conſiderable. Theſe 
in a very little time come to their greateſt 
height. And then ſuch increments gradually 


diminiſh till they quite eyaniſh, the heated 
body acquiring the temperature of the am- 


bient medium *, All which I have likewiſe 
found to be true by the experiments I have 


made on this fubjed. Some of bie I ſhall | 


ſoon have occaſion to inſert. 
That bodies * or lk ſooner: or 


Fo [leifurely according to their different 


bulks, denſities, figures, Ge. is commonly . 
taken notice of. There will be no gar 


* Tent. Exp. Acad. Ci m. Add, I. P- 24—28. 345th, 
2 Ibid . 29-734. 3% 
2 4 4 , A „ labour 


n convince every 
vill but think of it, that a given quantity 


more difficultly cooled or heated, as it is 
expanded under a greater or ſmaller ſurface; 
and conſequently muſt vary according tothe | 
different figures wherein it is ſhaped. 
bodies of a round form as having the 8 
quantity of matter within the leaſt ſurface 
are, ceteris paribus, the ſloweſt in heating 


me of Bons 


of the ſame ſort of matter will be eaſier or 


and ſo on of the other figures of 


or cooling 


bodies, — 
Ov 5 my 


r 


14. As to thei 4 of aug ns 


| body makes any doubt of e 


tering their temperature more ſlowly than 
ſmaller ones: Quo minor eſt corporis 


+ moles, fays Lord Verulam*, eo citius per 
corpus calidum approximatum incaleſcit:? 


But in what proportion to their bulk is not 
altogether ſo eaſy to determine. Let us 
however hear what Sir Iſaac. Newton * ſays: 


on the ſubject. Globus: major calorem 
* diutius. eunſerunret in ratione diametrs,: 


* N neee (ad,cnjus menu 


* Now, o li u. 4. » Prine, Math. 5994 | 
21 7-00 « ſuram 
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K-85 AY ©, ſuram per contactum - a&ris ambientis e- 


rigen) in illa ratione minor eſt pro 
6 materiæ ſuæ calidæ incluſæ. 


+; ſuſpicor' tamein quöd daratio enk, ch . 


4: cauſas latentes augeatur in minore ratione 
quam ea diametri: & optarim os | 
* KA | 


15. Te fatiy his ens mn h weithes l 
o eee ne, 
which I propoſed to have carried on farther. 
if I had had leiſure enough. However from 
the trials I made I think we have good rea- 
ſon to conclude his ſpeculation of the facul- 
ties to preſerve heat being proportional to 
the diameters of fimilar bodies to be very 
juſt. And that his fuſpicion of that facul- 
ty in the greater bodies not being fully in 
| 3 1 


* i. ke ck ts 
of the fame ſhape but of very different fia. 
the large one being about twice as broad, 
and-fo of the other lo dimenſions, 
as/the other, and conſequently holding eight 
times more liquor. Into the big one A 


aaa and into 3 
* 5 
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d of Bovine. 


there was a moderate current of air of the 
temperature of about gr. 48 or 493 and the 
refrigerations of the waters carefu ly ; obſerved 
in the * * 


+ &. 


Degrees of Times in A | 

gr. 112 15 . (+) 
„ 1 5% 

_ bx, 14 42 40 
: "8 e AW 1 E 


e bes is a eres where the 5. 


rounding air had no current, and little other 


agitation than what was occaſioned by the 
ſes er he 
"The rfut as a follows. 


gl of yrs, which in both was brought r 

© of gr. 112. by very nice wy 
—— plata in each; and imme-. - ' 
diately removed into a cool place, where 
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The Thermometer in the little bowl was 
ſomewhat above gr. 112 in the fn” > 
which was the cauſe of of the times of the 
falling to ſuch and ſuch degrees of heat to 
be always about a minute longer than the 
theory required, There was ſomething 
though leſs of this too, in the foregoing expe - 
riment. And making a due allowance for 
theſe ſmall and truly inconſiderable variati- 
ons the theory coincides wy mg with 
obſervation : nearer 'indeed than we could 
well expect in ſuch experiments, wherein 
a Inſtruments muſt be allowed not to come 
up to a mathematical exactneſs. A very 
fmall and inſenſible error in the conſtruction 
of the Thermometers, or a very inconſider- 
able miſtake, 2s of about a quarter or half 
3 degree ! in making the obſervation, would 
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ſeemingly occaſion a very ſenſible difference wk 18 * 
between the time aQually obſervedand that 
which the theory required. * $9927 Las! 

To try it Fg wg ſtill more in 
bulk from one another, the heat of the air 
being gr. 48 there were two veſſels filled, 
the one with one gill and the other with 27 
gills; of water; their reſpective diameters 
thus being 1 and . 
came out in this order. 1 
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ad theſe on other bodies as well as water; 
on ſolids as well as fluids,” and in a greatef 

ariety of proportions of their reſpective 
dale and with bodies immerſed in various 
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* medium, Ge: all which L am apt to think | 
Wer, would come: out, like to what ew wer 

ready tried, eee | 
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17. Let us next 0 it the 3 
thoary of bodies heating and cooling faſter or 
ſlower as they are lem or more denfe wilt 
come: out as-confortnable to nature andt truth. 
Lt is indeed a very plaufible/ſpeculation; and 
what one would be apt to deduce from the 
vis inertiæ of matter that rare bodies are 
ſoon either heated or cooled, but that denſe 
bodies- are more lowly akered by the heat- 
ing or cooling influence of the ambient ne- 
dium. Suſpicamur (naturam Denſi & 
0 Kari) poſſe habere conſenſum cum tarda 
e & celeri exeeptione & depofitione Calidi | 
« & Frigidt. Fiat igitur expetimentum, 
«« {i raxips corpus, non admittat, & amittat 
e caloxem aut S. an celærius, denſius vero 
e tardius. Quo denfiora corpora,” ſays 
Dr. Bor lane, 7. five fluids. fuerint five . 
* confiſtentia, eo Mees tempore egent, ut 


iter incaleſcant. And 
2 neun dent r- 
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- Cooling of bend. 1 
# dum tanto diutius eonfervare; quo ſunt | 
% denſiora, ponderoſiora, aut plus au- 
£6. Men habentia. In a word, n 


4 rule of bodies — 4 r 
heating and cooling in the order and Pro- 
portion of their denſities is, I ſay, à very 
plauſible ſpeculation, and to which every 
body at firſt hearing is ready to aſſent. Ad 
moreover this propoſition, ſo obvious in theo- 5 
ry, 1s faid to be confirmed too by 2x7 1 
i 00 Multa fiper Lu Wi — 


« * quo rerins fueit 760 jentius autem 
A bent, c citius regen quo'rarius. 
"= vtrumque dein eidem Wala exponitur, 
"exit forts/aty fic caliqus-millies rarior aqui 
— tanto trdjus eee tio divtius retie- 8 
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ee bit ut toad E mils 
| 9333 ee cat. Sit vas cavum, — of 
5 thy ſupra apertuni, ex are; aqua repletum; 
eui imponantur vaſa cylindrica vitrea, 
—— id eandem altitudinem 
Hediverſis pondere liquidis; dein ſupponatur 
0 ignis, ut aqua intra hoc vas aſſidue mota 
% equabilifime incaleſcat, cernemus nudo 
« oculo liquidum livius; adebque rarius 
Ft eitiſſime Expand, denſius veto multo len · 
e tius; quin & thermoſcopia impoſita idem 
th docebunt. Caleſcit ocyſſime atr; dein 
< Alcohol, Oleum Petrolei en 
t. paſtea, tum Oleum Terebinthinæ; mox 
Aqua pura; dein Aqua ſalſas A 
ofa Jortaimam,;. Metall,” Mercurius, Au. 
te rum: Ami nate, their cooling he gives 
us a er ey and with a ue m. fac 
ceſad. Si enim in aqua ebulliente di- 
e verſa pondere corpora æqualiter inde ca- 
 *itefcunt, id diutiſſime calidum manebit 
quod ponderoſiſſimum, id eitiſſime friget 
| A eve. Quouſque autem hactenus 
per experimenta procedere datur regula 
0. 'fere generalis he habetur; vacuum Tor- 
L ricellianum calorem in eo genitum uno 
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i = Don amittit. Aer calefactus i in olla, 


5 OM „„ 4 32 Thi, pb 264. 4 
A ; id.” e — citifſume 
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Galeg ah Bopis. 6. 257 
. * ciuiſſime ealorem conesptum perdit. Al- 1, 
* col lentiore gradu. Aqua diutius quam % — — 
e Alcol. Argentum Vivum tardius vero. © 
0 codem calore refrigeratur. Ita inter ſo- 
„ lida quoque, lignum, ſaxum, metalla, 
e jterum æqualiter calefacta, retinent que» 
e ſitum calorem exacte tanto ſerius. This 
| ſcheme of bodies having a faculty of pre- 
ſerving their temperature in proportion to 
their reſpective denſities, is illuſtrated from 
| ſundry conſiderations by Dr. Muſſchenbroek - 
who reckons them up in this order.. Air, 
Alcohol, Petroleum, Oil of Turpentine, 
| Rapeſeed Oil, Diſtilled Vinegar, Water, 
Salt Water, Aqua Fortis, Oil of Vitriol, 
\ ai of Niue, Quickſilver, „ 


18. I 1 7 ſtronger inſtance than 
this of the weakneſs, or, if I may venture 
to ſay ſo, of the preſumpruouſacks of the 
| human underſtanding, in pronouncing too 
ee nature of things from 
preconceived theories. That 
ab $0 acquiring given degrees of 
2 or cold cæteris paribus, in times} juſt re- 
ciprocally proportional to their denſities, tho' 
plauſible enough in theory, I cannot find to be 


* EM, de Phyſ. 5. 969. ” Ibid. $. 944. 
e e n 
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2 * De Hale; 2 a 
. in fc. Air indeed is Kia ind. 
TH cooled ſooner than any other fluid I have | 
oi bad opportunity of trying, though not in 

ſuch a different proportion as its extreme 
rarity, compared with the great denſity of 
other fluids, would require. And Water is 
= lower of heating and cooling than either 
1 Oil or Alcohol : but, contrary to all out 
A fine theory, Quickfilver, the moſt denſe or- 
dinary fluid in the world, excepting only 
"fey Gold, is however the moſt tickliſh 
next to Air; it heats and cools ſooner than 
Water, Oil, or even rectified Spirit of 
Wine itſelf. 

Taking about 1 5 ounces ; of Mercury, 
and * of this weight of Water, ſo that 
their volumes were pretty equal; I put them 
into two very thin glaſſes of the E ſize 
and make, with a Thermometer in each: 
and after letting them ſtand a good time in 
the cold air, till both Thermometers point- 
ed preciſely gr. 46, I ſet them down at 
the fargs time almoſt cloſe to one another, 
before a great. fire at a conſiderable diſtance 
from it, but fo that the heat ſhould equally 
act upon them. And in the following 
times the Thermometers ( which in them- 

. ſelves were very like one another, and 


equally 


. qually ticklih) ſhewed the 


8 
ds due: $47 
to be heated in the following order. —— | 


Cooling, af runs. 


Times * Water heating Mercury Wang 


f | 75 . x8 4 | | . 
0.0 begin. er. 4 len 46- 


hen che Water _ Quickſilver being ” 

both brought to the ſame temperature = 

87. 89 were at the ſame time ſet down in 

an open window, where the temperature of 
og air was at gr. 52; and the two Ther- 
8 2 mometers 


15 „„ 


18 A blaſt | - #0. - | 61% 
21 of air. 68 * 
24 | 66 58 
8 647 -.* 
30 on; 56 
33 62 55 


lere we ſee that Water, instead df 45. 

quiring or loſing a given quantity of heat 
13 or 14 times ſooner than Quickſilver, 
as it ſliould do by the common theory, is 
about twice ſo ſlow in heating and cool - 
ing than what Mercury was Wund to be. 
Could the glaſſes have been made any thin- 
ner, perhaps the Mercury would have ap- 
i peared to cool ſtill ſomething more quickly. 
And as the fire did not act equally all the 
-while you find too ſome little en oc- 
 Glioned 80 2 55 | OW» 
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* 1 
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as "this experiment differed" 1 WITS 

1 and From what ns 
every body, to whom I have had ''oceas | 

fion to propoſe it, expected, I tried" it over 

again with the ſame cautions,” but with 

larger volumes, taking near 48 ounces of 
Mercury, and 3+ ounces of Water; their 
quantities being to one another as 134 to 

13 and ſo their volumes pretty equal. And 

the 2 of oa obſervation was as follows. 
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—_— Thing, e 
rege ene luced. to the heat o 
> 7:92, nd. chen uried int k 

1 temperature of r 515, and cooled in the ; 
following order; all the while the Water 
evaporating acittle, and Rking'in _ 
10 the fide of the, glaſs, |. ODDLY e [at 
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19. * Oil is more . chan Wa- 
ter, many are apt to think that it will be 
flower both in admitting the particles of 

heat and fire, and in cooling or letting 
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Ges of Bongs. Ds 
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i 8.x « „Ones Philoſophi,” 7 fays Ds. 


127 


| Bockhaave * bod. cenſerent olei tenaCitate i ir- — 


©c retitum 3 Bo e diutius f in oleo. he- 
« ſurum.” And 1 theory will lead, 
them to a new opinion : When e on- 
der that Oil, conſiſting e chießy of 7 


particles, will therefore, from | cir ton 
of the Newtonian obſervations” of the rays 
of Lig ht and Heat, be more apt bath 10 | 
5 2 95 and retain the heat applied to it. 
But how weak and fa k cious are all our ſpe- 


IS * * 
culations con f the nature of things 


not thoroughly well un underſtood; | Pf. 
erhaave, in direct oppoſition to "this 4; A 
| theory, makes Water both heat and cool 
more lowly than Oil; an ; an d that exadily i in 
proportion to their reſp ctiye denkities, 
OM Bina vaſa æqualia accepi, quorum unum 
ed aqua, oleo implevi olivarum.. "alterum, 
| o repoſui 1 in vaſe, in quo feci ebul- 
lire ac aquam, retinui in r illa ebulliente aqua, 
5 donec certus eſſem utroſque liquores; e- 
e dem bullientis aquæ : radu æque cale- 
© factos; exemi tum ex eo vaſe, Tepoſui in 
* eodem ambo atre, ut viderem tempus, 
e quo uterque liquor reducebatur ad eun- 
« dem refrigerationis gradum ; atque in- 
= *Chaw. L p. 863. MG 


264 75 Th Heating ind. 
* 1 s 47% yeni, pro ratione ponderis e 
—— prorſus æquale. Nor this did I find 
exactly true. Oil. did indeed both heat 
and cool faſter than Water: and, contrary | 
to all the theories, even much faſter than 
its difference in ſpecific weight ſhould have 
made it. Oil of Olives is but about 2, 
lighter than Water: but it is heated and 
cooled faſter in a much greater proportion. 
That exceſs is not indeed 7 always the ſame, 
or near the ſame. It does not ſhew ſuch 
an uniformity of difference as Quickſilver 
did. In the beginning there is no oY I 
. e then Water takes about + or 
ſo more time in acquiring or loſing * ; 
quantities of heat than what the Oil does; 
but in the progreſs of the experiment, the 
difference becomes always greater and 
greater, till towards the end the Water is 
| almoſt twice as flow in heating and cool- 
ing as Oil, taking the times from the be- 
ginning of the obſervation; as in the fol- 
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| X Oil were bea 
the heat of gr. 96, and placed in a large 
room, the temperature of which was about 
gr. 46 3 and they cooled in this order. 
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al ReQtified Siri of Wine cans out 5 ry 
follows. 
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Times 


o or begin: 
4 G. 
8 
12 
16 


1 3 1 0 
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They were both brought to the heat of 
gr. 95%, and expoſed to the open air of 
the temperature of gr. 57 or 56. where 
CEN NO: 
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This we 10 that Wir 4 Wine boch 
heats and cools faſter than > ag and that 
in a much greater proportion chan the An- 
verſe ratio of their ſpecific weight does re- 
as we obſerved dikewiſe of Oil. 
But ſtill Quickſilver, however denſe, is 
mote” tickliſh and euſier affected by heut 
and cold than any 10f ae luis; >Gont- 


mon Brandy, 14 trial, I did not find to 
differ . from Water in this ef. 
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4a; 1 e 1 We, 


from the gener a i f th: ths ELIE nd 


of Matter, led Dr. Boer baave + and Dr. 
Mulſe benbroet r to lay it it down ts 4 pridci- 


y of cooling 6ther Bodies 


was in proportion to the 1 of the tools | 


, fays Boerbdade, 
n jam in 1 continent co 


8 que. 


cc majore, quam ambientia fluida, vel viz | 


« 'cina Corpora, Uliirh Ighema ämittunt e 


10 citius, quo in fluidum denſius immittunttit 
di aſa, (Vid ita iritellethuith 
« velim. Sit Aer, Aqua, Argentum Vi- 


40 


vum, in Vaſis, cjuſdem accurate tempe- 
e riei in omnibus his. Eſto tum igniti Terri 
« fruſtum triplex æquale Perfecte ipnituin 

* Unum horum trium relinquatur in Rete 
© notatæ temperiei, immiergatur ſecundum in 


* Aquam accutate tath frigidath quam Abt 
hoc tempore, Tertium vero intrudatür 
« in Argentum Viwünn etiam que Trigi- 
„ dum ac priores, Aer & Aqua. ON 

"fier ? in Taro Aste ferruim diu retlliebit 


e ſuum calorem, in Aqua citiüs am 

in Argento Vivo citiſſime. Et quidem 
© videtur in illa aqua fere tanto — * 
— „ Cleth. I. p. 267. nn, 


"4 - 4 ade 


T7 
14 citius, ins hw acre denſior; adeoque 
2 octingenties ocyus. In argento vivo forte 
My e Be 


= 22. Neither Soup this 3 come 
= - + 5 The times of bodies cool- 
= ing in theſe different fluids do by no means 
differ ſo much as is commonly i 
Inſtead of 800 a body cools but about 8 
times faſter in Water than in Air. And the 
refrigerating virtue of Quickſilver was found 
inſtead of 14 times greater than that of 
Water to be a very ſmall matter ſo, as about 
2 ſeconds, or ſo in a minute. 
Air, Water, and Din all 
| brought to the common tx * 
532, I placed ſucceſſively in theſe ſeveral 
fluids a ſmall Thermometer that had al- 
ways been heated to gr. 112 ; and carefully 
obſerved the times wherein it loſt 56 de- 
grees of heat, or wherein the Mercury ſunk 
to gr. 56 on the ſcale, which was within 
A degrees of the heat of the ſurrounding 
mediums. And by four different TIO: the 


5 refrigerations came out thus 
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In Air 38:45 8:30 11 | 
107 25 5 


In Water 2:04 | 1:03 
In W 1:00 | 1:0 
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23. This dodtrine of the wink and a5 
cooling of bodies in all its ſeveral branches —— 
ſhould be carried on by a variety of expe- 
riments, which I have neither leiſure nor 

ity of proſecuting at this time, So 

that I muſt leave it to others, whoſe ſitu- 
ation is more fayourable for making the 
neceſſary obſervations for eſtabliſhing and 
perfefting that doctrine, to which I * 

only wen able to furniſh 1 helps, 
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1 5 degrees Hear. 
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notions of the nature of Heat. 
ſu 
kind as well as quantity. They talked very: 
magnificently of the Celeſtial Heat, as dif- 
fering much in its nature from the Heats 
commonly produced on our earth. And 
theſe too they thoug ht to be of quite dif- 
ferent natures in the different bodies where- 
in they are lodged. The Heat of the fire, 
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ppoſed it in different ſubjects to differ in 


» 


8 107 the way of computing the different 5 


ANY of the ancients had ſtrange 2 5A r 


F*L 


I The 2 arious EY 5 

165 vor ol hot water, or of fermenting ſubſtan- 

ä of a lower kind, and al- 
er diſtinct from the Heat of animals. 

And this too they diſtifiguiſhed into natural 

and præternatural or morbid, as ſorts of 

eat quite different from one another. And 
ſhoſe too they reckoned of different natures 
in the different ſpecies-6f animals. Doc- 
trines and ways of ſpeaking of this-ſort ſet | 
up by the Peripatetic ſchool, and to eh 
N 3 by Galen, and the Phyſicians after I 
= 


1 a "RY £m <a 4. 2 


him, continued long in the world; and 

were alſo countenanced by the Chymiſts, | 
theft Abloſophi per e, who profeſſed, ; 
and valued themſelves on a more than or- 
| inary — of Ws —___ and opera- 
tions of Heat. 


2. Games Pertira, who was among the WM 
bal that dared to think freely in Philoſophy f 
as well as Phyſic, ventured to affirm * all 
Heat, whether of an elementary,” igneous 
hid W bs 6f ens und the ſame 
nature; that the Heat of the ſun, or any . 

other elementary Heat, did not differ from 
that of animals but in degree ; and that the 
Nov. Med. cap, II, ob. en UL p. 22,37, 2% 
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Heat in Ss 


and that the Heats of other animals did 
not differ ſpecifically, but only in quantity, 
eee or from. that of the bu- 

nan ei; 


1/Thet learned Tus, neg tans 
nile of the great variety of the degrees 
of Heat in Bodies, thought that the deter- 
mining them and aſcertaining their differs 
ences to be almoſt ;mapoſlible. 80 that he 
_ declines taking the trouble of any ſuch in- 

quiry. . Qui calor,”: ſays he*,® vel quan- 
© tus, & que n e & que entia in 
e qualia invertat minime inquirendum vi- 

4 detur, ut quod n walla;: ut nobis 
« yidetur, innoteſcere queat ratione. Qu 
te enim vel caloris vires, & calorem ipſum 


© fine percipere, & certis determinatiſque | 
0 caloris viribus copiæque ih certam mate- 
riæ quantitatem, dipoſitionemque -certas 
* actiones; & certæ materię quantitati cer- 
e tam determinatamque a ORE” 


Ki -_ lignare liceat ? 


2 Do Rer, Nats 1, 7. vi 
14 The 


„ 1 pagan: 3 
its excels. from that of a man in — ond 


280 th 1 aribus „e; 7 
ge Abe purfalt however of all this he re- 
A commends to others, as being in elf of 
very great conſequence. Utinam id alii & 
C perſpicaciori præditi ingenio, & quibus in 
4 ſumma tranquillitate rerum naturam per- 

4c ſcrutari licuerit aſſequantur; ut homines | 

e non omnium modo ſcientes, ſed omnium 
< fere potentes fiant. 80 fond would he 
have been of the ways of meaſuring Heat 

{8 found out ſince that time. Though for his 

14 | own ſhare he abſolutely deſpairs of doing 

F it, eſpecially with any tolerable accuracy. 
Nobis ut ingenue fateamur craſſiore in- t 
„ genio/ donatis, & quibus non niſi | 
| 

| 
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—— — , 
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mum vitæ ſpatium philoſophari licuerit, 
« minimeque id moleſtiis, curiſque vacuis 
* atis fit, fi qui quantuſque calor, quam 
=. eee, qua donet diſpoſitione intueri li- | 
| 4 ceat, Et non exquiſite id quidem, di- 2 
* > <a fed rudiore & confuſo quo- : 
dam modo, nec ſingulas caloris differen- 8 
“ tias, quæ innumeræ & roboris & copiæ 
< ſunt; nec materiæ conſpiſſationes diver- 
ö ſitatemque percipere potentibus, ſed per- 
4 paucas 3 & confuſe mw indi- 
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3 more vn 


than ordinary attention; and gives his 


doctrine de forma calidi *, by way of ex- 

ample for managing philoſophical ſubjects. 
And he found all the various heats not to 
differ in kind, but in their various intenſi- 
ties, durations and hey" modifications one 
e b. | | 


— 


5. Sanftorio 8 ane givers — 


to the world about that time, ſhewed all 
kinds of Heat to have a ſimilar effect in 


dilating the air; according to whoſe vari- 


ous expanſions, the various intenſities of 


thoſe Heats of whatever kinds were to be 


judged. The ſame was ſoon found to hold 


in other fluids. And at 1 the firmeſt 
bodies themſelves were, by undeniable 


proofs, found to ſwell by the application of 


Heat of any fort. And from the various de- 
grees of thoſe dilatations alone we muſt take 
our meaſures of W 
in Bodies. N | 
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65 Bat where hall we begin to reckon . 
. — 2 Heat and 
Cold? Many things, when firſt propoſed, 
look [„ and odd, that, after laying 
aſide prejudices, and by mature confiderati- 
on become familiar and eaſy; and of the 
truth of which we come at length to be 
fully ſatisfied. We commonly conceive - | 
water, when once frozen and turned to ice, tl 
to have loſt all Heat, and ſo to have be- n 
come abſolutely cold; on which account 43 
many Philoſophers did too | haſtily begin 
their reckonings of Heat from this point. . 
But as various fluids, ſuch as melted wax, \ 
| 

| 
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melted tallow, oil, wine, brandy, &c. loſe 
their fluidity at various degrees of Heat, 
and after that may ſtil grow colder and 
colder in their firm ſtate ; juſt ſo after wa- 
ter begins to freeze, we know from many 
conſiderations it can become ſtill much 
| colder, That is, that in freezing water 
there is ſtill a confiderable quantity 
Heat; which by leſs 
leſs, til the cold becomes intolerable to us 
thoctgle al i. the dead of winter in the 
| . W climates, where men 
i K cannot 


2 


3 Had, 3 . a 

„ e e 2 
ſhelter from the extreme ſeverity of the 1 
weather. The air is oftentimes as much k 

colder than water beginning to freeze, 7 
ſuch water is colder than our ſummer 
weather. We reckon it warm when the 
fluid in the Thermometer is raiſed- to gr. 
| 64, it is at gr. 32 when water freezes; 
- and fuch colds have been often feen as to 
bring it down to gr. o, the beginning of 


de Ele e s d 4 by 
by” ſow and ſalt. in | 


; Ne 6s Kab ens dee deri ning 5 
of Heat, or the greateſt degree of Cold 
that nature has ever been obſerved :to pro» 
dnce on our earth, as Dr. Boerhaave * ſeems 
to think; and which he, though I know | 
not on whoſe / teſtimony, tells us was the  - 
greateſt cold that was obſerved in Tceland 7 
in the cold winter of 1703, The cold 
has been ſometimes felt as great, or near as 
great as this in climates ordinarily temperate 
enough ; and certainly much warmer than 
what we have reaſon to believe the bleak 
n of Iceland to be. At Gyre 


Chem. I. p 163. 164. 166. 399- 400. 153. a 
d + Ibid. p. 51. 166. 174. | 
manopolis 
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25 11 r manopols m Penhluania, only in the lai. 


the Faritus Digew of 


40 an. 173+ the cold brought the 
Mercury to gr. 5. In the famous winters 


1703 and 1 713, the cold at Paris was 


ſuch that it would have brought down tho 


an. 170g at 


Mercury in our Thermometer to gr. 8, 
At Leyden an. 172 it ſunk to gr. 53 
and at Utrecht it fell a diviſion — 
At London in the winters 170 and 1732 
the cold was ſo violent as to bring the ſpi- 
rits almoſt down to the artificial cold of an 
ice and falt mixture. And an. 1703 Mr, 
Roemer f at Copenhagen in the latitude of 
55 43 found the Mercury in his Ther- 
m.. thus * to vit to 
s. o *. 


| * AR. Berolin Cont, 0 Ts AB * Mem. 


p.50. * Vid. Boerh. Chem. I, p. 720. | 
Dr. Boerhaave ſpeaks of this remarkable et! 
tion of Mr. Roemer as made at Dantzick. But I ra- 
ther think it to have been made at Copenhagen. Dr, 
Derham (ſee Phil. Tranſ. Abr. IV, 2. p. 114.) had 
papers in his hands giving an account of this 

„ ſaid to be taken from the ob- 
ſervations of Mr. Roemer. And Mr. Roemer was a 
Dane, lived and bore high offices at Copenhagen ; * 
died there an. 1710. However in the main this dors not 
— INS n . 


8. But 


* 
a Y 


GEES c So TrTEMEST 


much greater colds than any thing ever ſeen 


Fs the accounts of travellers what intenſe 
colds rage in winter in many places of the = 
world, and eſpecially in or near the frigid | 
But we haye 
few obſervations on record exactly limited 
or reduced ta a determined meaſure. 


However in M. De Maupertuis's* accurate 


Heat in Boone, 


2 ng. 


— But eee r 
not ſo far as Iceland, we ſhall meet wk Cons 


in theſe countries. In January 1732 the 


cold was ſo great at Up/al, duce e benny 
the ſpirit of wine in one of the Royal So- 
ciety's Thermometers down to gr. 124, 


which falls about a degree below gr. o in 
Fabrenheit's. And at Peter ſourg in the 


latitude only of 59* 56', much the fame 


with that of Up/al, an. 1732, the cold 
was ſo exceflive that Quickſilver was by 


it contrafted 7, part of the bulk it had in 


water, or to fall to gr. 200 in De 


| es Thermometer *, which brings it to 


—gr. 28 in ours. We know in general 


zones in both hemiſpheres. 


Journal we find that the French Academi- 


ls 


cians, who in purſuit af — ar 


Phil. Tranf. 441. p. 222, 
„ r 12 '$ 19%. 2M 


— — _—_— > —— 


i on this ſide that circle, their EN ers 
and a mercutial one conſtrued in Melk 


1— ; of 5 


. that important queſtion of the 
| figure of the earth, wintered ann. 8 


755 at 


7 —. 
Torneat in — ktitade of "659 51% 


came at length to be frozen, 


Reaumur's way funk to gr. 37 under n 
freezing pointy which would fave that 
bout 33 diviſions below gi. o in Fabron. 
beits. When chat intenſe cold was fud- 

denly admitted into their wurm toom 
their bodies could hardly ſuffer it; ther 


breaſts were as if they had been reit and de 
moiſture of the air was in an inſtant converted 


— This is a degree of cold 
N | \ 
— — „ 
fin! For it is 3 divifions be- 


8 32, und che 


ef the human thin at gv. 97 is Juſt 1 


enen at Ms GC u olf 


Ihe dns oh 36 bal ow It 


(ng. MG hat. fo far a Paine 
zing water is certainly very ſurprising. 
And yet a greater than this almoſt incon- 


3 ' © ceivable 


Hen W Bei. „ 
celvable de: ee of eold may 7 wen be Ennis: 
cured in leſs rigid em For we en 
 contrive a method of cooling much bey 
the ordinary tendency and coutle of nature. a 
Many things when mixed together imme- - 
diately becoine vaſtly colder than formerly = 
when they ſabfiſted diſtinct from one an- 
other. Spirit of nitre poured on beaten ice 
or ſhow brings on a very intenſe cold. 
Theſe, when their temperature and that of 
the air was but about gr. 32 above gr. o, 92 
the ingenious and induſtrious Fahrenheit by 5 
an artful management cooled ſo much that 6 
the n in the Thermometer ſunk to | 
Ar. 40; or 72 diviſions below the freez- _— 
ung point ; n degree of cold greater than 
what was felt in the neighbourhood of the 1 
polar circle. And this is as much below 
e een that is be- ö 
men in fevers. No dp oak fave tought 
2 priori that freezing ice wa OR 
ſuch Dr Ie gn; 


4 : 7 


Ta 


10. Nor are. y we abſolutely. 4 
R all heat was de- 


eg, Chem, I, p. 163, Maſchenbe. Tent 5 3 


,” 


* Acad. Cim. Ad. p. 176. 
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8 Even, in \ that: de og 


wen Hier cold at Torneae, which the French 
Mathematicians mention with ſo. much hor. 
ror, we are ſure there was 4. and like, 


zone, what. would. be the effect, and what 8 


wiſe even in that exceſſively cold mixture 


of Fahrenheit there might ſtill be, and pro- 


bably there was, | ſame; degree, of Heat, 
_ What if there was a 


urſe of ſuch 


4K % « 


frigorific circumſtances? If Fabrenkeit's ex, 


periment were to be made, in the frigid 


2 cold. might hy that means be 


produced ? * So then for want of knowing 


the A limits of heat and cold vr 
cannot determine the geometrical proportion 


x the real 0 or ablokate quantity of the, Heat 
; al} 2 5 

's When T was 4 at Paris there were put into my 

Wale ſome very 
cated to the Royal Academy of 

Ile at Petersburg, of exceſſive. colds. at 

Siberia, a place, not very far north neither, 


'173z: the mer once fell to gr. 275 in De Ele: 
the — which by: calculation 7. he 


find ſhoi 


o 

degrees below the freezing point, almoſt an 

incredible — cold as much * the cold of 

freezing g 2s this is below the boiling ſpirit 
i ee d d 1 9D cs 228 


(l 


** 
? „ . 
2 a 
893 — [4 yaw — m 
* 
* 


0 r moe ine e 0 2 2. 0 


extraordinary obſervations by Mr. De | 


ga in 
in 


the latitude only of 58* 10'. | There in hy Ying 


met with of the kind. It ſuppoſes : 


. „ * 7 5 þ 13 $f 6 4 4 
. 4 a \ Ss #4 4 e AG pf ; A Sf + ® 5 * ' 
* * 


ß . © 1 Oo 


c * — — . 
\ r 
\ 0 8 


N 0 nnn — _— 


OY in | Was 
of one Boch to that of. another, All „ 


ſhould pretend to is to aflign. their arithme- 
tical. differences ; 5 which is a very uſeful 
work, and is to be done by a great num- 
ber of accurate obſervations on the various 
| 1 of bodies by the various degrees | 
ol heat; theſe expanſions always correſpond- 
ing in ſome meaſure to the quantities of 
fre or heat applied. 80 that we ſhall in 
the ordinary way ſpeak. of theſe things as 
proportional to one another. Though 1 
| would not be underſtood poſitively to af- 
firm that they, both go on 1155 preciſely . 
in the ſame ratio: or that th e expanſions 
were always exactiy in a ratio neither 
\. greater, nor leſs than the a ratio of bd 
Spins of the applied n, 8 


8 11. „ When, . tell! us that 725 hot | 


iron is 3 or 4 times hotter than boili ing wa- 


ter; and that boiling water is about 3 times 
hotter than the heat of our ſkin, or of the 


ſummer heat, they generally reckon the 
loweſt limits of heat to be where water 


begins to freeze; and; thence, found the 
additional dilatations « of quickſilyer, or of lin- 


VI. Newton Princip. p. 508. & in Phil, Tran. 


Abr. IV, 2. p. 2. 3. nn. El. Med. . . L 26. 
25 N 3 ſeed 


— 


1 Be Fab „ ie 


es of 


5 A 55 el 61 (or of any other fluid that may be uſe | 
i ſuch Thermometers) to be in theſe pio. 


' portions : though the abſolute or real quan- 


tities of heat in theſe bodies do not differ 
0 much by far, as they by that miſtaken 


Way of reckoning penn; Thus boil- 


Ang water indeed raiſes the mercury in the 
Thermometer to gr. 212, that is 180 di. 


visions aboye gr. 32, the heat of freezing 
water, While the heat of the human body 


is but about gr. 97 or 98, only 65 or 66 


degrees above the freezing point. And 
therefore the dilatation acquired from that 
point by the heat of boiling water, to the 
dilatation acquired by the heat of our boch, 
zs in the proportion o* 180 to 66, or 2/7; 
to 1; which is ſomething leſs than triple. 
But the real heats of theſe things are fill 
leſs differing from one another. Suppoſe for 


example Fahrenheit's ice and ſpirit of nitre 
mixture of—gr. 40 had been at the loweſt 


boundary of heat (chough there is great 
teaſon to think that to be ſtill much lower) 
and then we ſhall find that the heat of 

_ boiling water ſhould be to that of our bo- 
dies only as 212440 to 98440, or 2 52 
to 138, or 128 40; 1 : that is not ſo 
much as double, We before ſuch a par- 

b N 


bout 700 to 138, or 5 to 1. 80 that by 


[ We Boni. . 29 5 
tion eld hne the r % 


u deſtroying, heat of boiling water GS 
not to be altogether twice ſo great as WM 
ſoft temperate heat of a man in | health 
And upon the former reckoning of ted hat 


iron, its heat ſhould he to the heat of our 


ein inſtead of 10 or 12 fo 1, onhi as a-. 


thus bringing down the limits of. heat at 
leaſt 7a degrees below the ordinary rec- 
koning, we find its vatious aer as. 
frag, temperate, warm, | tepid, ' boating \wa- 

ter, red bot iran, &c. whatever their a- 
ithmetical - diſtanges/:came out to be, are 


not ſo different in their real proportions to 
one another, as is commonly ſuppoſed. 


Though on the other hand I would not 
affirm: them to differ ſo little as Mr. Amon- 
un reckoned. In whoſe ſcheme the air 
ſhould intirely loſe its elaſticity, when it ie 
perfectly: devaid of heat (of which however W 
[ think we ate nat well aſſured) and then Mt, 
in ſach a total abſence of heat, were it po. 
able to precure it, teducing his numbers to 
ours, the mereuty in. Falnenbæit Thermo- 
meter ſhould fall 431 diviſions below the 


2 fm ve 
* Hiſt Acad. Scienc. 1702. p. 8. Mew, x £703. p. 63; 
ba 238. | 
1 . | cold 
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„Ax cold of freezing water, or to—gr. 400 g. p. 


. degree of — ig much below the heat 
of the human body, as that is below the 
burning heat of oil or mercury | boiling. 

But as we are not quite certain about this 
loweſt degree of heat, we muſt, as I juſt 
now ſaid, content our ſelves to ables: the 

 arithmetical differences of the various de- 
grees of Heat in Bodies, though we ſhould 
not be able to determine their real or abſo- 
lute ' proportions, until we ſhall acquire a 
farther inſight into the nature of things than 
we have at preſent. It is good to know 
the narrow limits of our faculties, and mo- 
deſtly to confeſs the bounds of our know- 
| ledge : ever keeping in mind that excellent 
axiom of the Lord Verulam, Homo na- 
© ture miniſter & interpres tantum facit 
e & intelligit quantum de ordine nature 
te opere af nente obſervaverit: nec ampli 
sus ſcit aut Poteſt. It muſt be by this 
road of experience and obſervation, pointed 
out to ys by the great Lord Chancellor, i 
ever we arrive at a higher degree of know- 

. chan what we at preſent ace 


= * Nov. On, TY 15 


1. o/ 


42 
E 


a 


07 
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Has in Bonis. W 


1LOf the Het of the Av. 


12. In our . after che lame . 
of Heat, though we could not arrive 
at it, we found however in ſome ſeaſons 


and parts of the world exceſſively great, 
and as it were monſtrous degrees of cold; 


and which the inhabitants of the earth can 
ſcarcely bear; they are intolerable both to 
animals and vegetables. The quarters of 

the earth, within the polar circles, were 
thought by the Ancients to be uninhabited 

by reaſon of the exceſs of cold 2 

there, @101K1706 a exe 5 „ 


Frigus iners illic habitat, pallrgs eremargue, | 


Ac jejuna ee 


00 Quia,” (fays Macrobius e,) cc torpor ille 
| ON TO 8 opp vitam 
* mann” 


Pigris 407 is: campis 
Arbor "__ recreatur aura %, 


. 


"ION 5. p-: m. 110. | * Horat. Horat. Carm. I, aa. 1575 


1 And 
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. And indeed theſe bleak wild parts of the 


zs 


"Be. V. e Bras of 


world, though not quite waſte, are but 
- thinly peopled. And no wonder. There, 
and in other diſadvantageouſly ſituated pla- 
ces, where ſuch intolerable colds chiefly 
tage, men muſt ſhelter themſelves i in clothes 
and houſes. The' beaſts of theſe countries 
are many of them provided by nature with 
a thick warm covering; or muſt retire the 
beſt way they can from the killing colds of 
winter, which however often overtake 
them. The very vegetables themſelves 
would die were they not commonly in = 
ſeaſons buried under ſnow to ſuch g 
| depths, as the extreme ſeverity of the — 
cannot reach. In bitter black froſts we 
often experience the fatal effects of the 
want of this ſhelter and protection, even 
in the humbler tribe of vegetables. 5 1 
though there be plenty of ſnow, the 
trees and higher ſhrubs, that are not co- 
vered by it, are great ſufferers in the 
extraordinary ſevere winters, even in the 
more happy and otherwiſe / more tem- 
perate countries. As has been often ſeen, 
and in our own days Was experienced 
Hough * e in the ns 1 
25 


Y ; 
4 „ _ * 
e 


f * 
* 


|; 7 f 5 8 


Heat: in Fan „ 


172, &c. TS when. the. Thermometers 5 AT 
pointed theſe low degrees of ** we "Io 95 
wa occaſion to mention. 


But 55 ts uch Jha pl 


MH ap parts of the world juſtly 


looked on as a ſort of irregularities, and 
out of the ordinary. courſe of things. In 


| theſe temperate. climates. of ours the mer- 


cury ſeldom falls under gr. 16. And even 
then it is extraordinary cold. And indeed 


we are apt to reckon it very cold at gr. 24. 


By the very conſtruction of the Thermo- 


meter it i is ſlight froſt at gr. 32: and con- 
tinues coldiſh to .. 60. and a lle a. 
boye it. 


he The middle Spende af ogy. ate 9 85 
moſphere in theſe countries is about gr. 48, 
when we cannot call the weather either hot 


or cold; and is as it were a medium of all 
the ſeaſons; ; coinciding pretty nearly with 


i the middle vernal and autumnal heat, as 


obſeryed in England by Sir Iſaac Newton, 


and Dr. Hales, and by Mr. Crucquius in 


Holland. The French raiſe this middle 


- *Phil. Tranſ. Abr. IV, 2. p. 120, Kc. Mem. Ac. Sc. 
m_wm „ 1. Hales Veg Stat. p. 74, Ke. 
4 reap 


= * * . 
” * 2 
2 — 1 4 g . 
1 / ju 
- 

- * 

1 

4 Þ 


The Fi arious mals 5 


2 AY temperature a little higher. They reckon” 
ww it equal to the heat of the cave of their 

royal obſervatory : and this, both by obſer- 

vation, and a calcul, comparing it with 

Mr. Amontons 8 Thermometer, I find to be 

at gr. 53 in Roemer's. And indeed this 

- middle temperature of the ar we may eaſily 

conceive to be very different in different 

countries. It is to be reckoned as a rela- 

tive ſort of thing, varying according to the 

* various climates and conſtitutions of. bodies 
nin them, which by uſe come to be fitted 
1428 to different temperatures. In the cold coun- 
tries the air will be found agreeable enough 

to the inhabitants while it is betwixt gr. 40 

and 5o. In theſe middle climates in our 

_ neighbourhood, and not too far ſouth of 

us, we are beſt pleaſed with the Heat of 

the Air from a little under gr. 50 to gr. 

60; while in the hot countries they have 

their air generally, and can well bear it 

mT tn both above and below gr. 70. | 


When the heats in the reſpettive 
Ani are either much higher or much 
lower than theſe, both men and beaſts are 
fain to provide againſt them the beſt way 
they can. In the ook they ſhelter them 

ace | ſelves 


1 * 
2 


"a" in Nodes 


"T3 


ee in hone? dens, holes of ms” 2% A 
; and the human Nd beſide that pro- ws | 
I for themſelves - clothes and fires, to / 


protect them from the ſeverity of the wea- . 
ther. In the heats we lay aſide our clothes, 
or take to the lighteſt. ſort ; we ſhun the | 
mid-day air, and retire to the cooleſt places; 
for in the day time it is generally warmer 


in the open air than in houſes. And ſome 
of the bird kind chooſe to ſhift their coun- 
try in the different ſeaſons of the year, 


finding always by this means a oy Ama 


| e climate for-their conſtitution. | e 


16. But ths ine OK of tn 1s {ad 


. equally fitted to all animals. Some kinds 


naturally chooſe a cold country, while others 
indulge themſelves in a warmer climate, and 
find that better fitted to their conſtitutions. 


And fo too, though with Dr. Hates * we 


ſhould deem the moſt genial heat for the 


generality of plants to Is from gr. 53 to 


gr. 69, the various claſſes: of vegetables 


have their various temperatures of the air 
in which they can thrive beſt. Every body 
knows that ſome plants can live only in the 


cold countries, 3 bumt up if tranſ- 
1 planted 


f ; - # 


. F ariaus. eg, 5 


ns 4. 4 planted to a more ſouthern ſoil ; while the 
e of the warm countries are chilled 


to death with us, if not very carefully and 
artfully. protected from the j —_— of our 
ſeveter weather. This piece of culture, 
propoſed long ſince by the great Lord 2 | 
rulan has been, in our time, carried to a 
ſurprizing height. With the help of Ther- 
mometers we can ſo adjuſt our ſtoves, 
green - houſes and hot- beds, as to imitate the 
temperature of any climate we pleaſe; and 
to ſupport and keep in ſtrong life and; vi- 
gour the plants, which nature has given only 
to the warmer countries. According to 
the obferyations of the Londen gardeners, 
8 marked on Mr. Fowler's Thermometer 
reduced to ours, I find the kindly degrees 
af heat for ſome of the moſt curious fo- 
ain waa theſe. For the Myrtles 
gr. 44 Oranges gr. 47.3. Ficgides gr. 50; 
Indian Fig C. 53+; Aloe gr. 57 ; Cereus 
gr. 60 ; Euphorbum gr. 63'; Piamento 
gr. 66 Ananas 87. 60 3 Melon Thiſtle 


S. 73. 
2 could ber only 


Not ik thaſs of 


bach and ſuch preeiſe points of heat. They, 
. Nov. Org. ot 35- p-. 2. 30. p. 304. Nat. 
like 


I * 405. 412. * 


being far under the ordinary 4 
ly heats in theſe countries where ſuch plants = 


y Roſen.” wr Bl 


at moſt, reckor mars ö : | 
ſoon be deſtructive of the life of animals. : * 1 


a 1 i od. de hae 2 


conſiderable latitude that way; and can ſuf. 3 
fer the air both colder and warmer han 7 1 2 ; 
theſe degrees, which however are reckoned 


moſt adapted to their nature. Though 1 = 


ſuſpect ſome. of them are marked too low, 1 > 4 
and moſt binds” 5 4 


naturally grow. But there indeed the i 
have a freet and opener air; where conſ. 


quently they can bear greater heats than in 9 


dur ſmothered and . dee e and fark 2 - 
. we in ts country do not rec | * 
kon the air warm till it arrives at about gr. 


64. It is to us very warm and ſultry at 


ſuch hot air would 


But ſometimes even in theſe 1 _ 
mates the weather has been found much 
hotter. I find obſervations recorded of te 


weather at Utrecht, Paris, Padua, cc. 


having ſometimes been obſerved ſo hot, as 
that the mercury in our Thermometer 


chem. I, 156, p. 193. 20g. 213-294. aa. 963 ; 
would 


306 he Subs Bel of 
= g would have been raiſed to above 90 de- 
vvwge. In Penſylvania, no intemperate cli- 0 TY 
maate neither, the heat in ſummer 1732 | 
came once to be gr. 96 or 97. And Mr. 
de | Reaumur v promiſes us 'obſervations of 
heats that people were obliged to ſuffer, 
though they reached to gr. 38 in his Ther- 
mometer, or near gr. 104 in ours. Even 
in the more northernly countries, where the 
' ſun has leſs influence, we can by art con- 
trive a method of giving undeniable evi- 
dence. of animals being able to bear a ſtill 
greater warmneſs of air. In the outer bag- 
nio at Edinburgh the heat uſed to raiſe our 
Thermometer to gr. 90; where, though at 
your firſt entry it ſeemed indeed a great 
deal too hot, and ſomething diſagrecable, 
yet ſoon it became ſo very tolerable, that 
one might without any uneaſineſs have con- 
tinued in it as long as he had thought fit. 
Vea one could ſtay ſome hikes doch ach 
bagnio, though rea canary to be. 
Ni g * | 


28: From all this we. ths how 1 
every thing has been contrived and ba 


"ng . „A. Berolin, Cont. IV, p. 117. ö 
EE N AR 1736. . 486. 489, = 


* 


H in Böpnl. 


and what a vaſt latitude of the heat and 


cold of the air the animal body, eſpeciallyß 


that of man, can bear, from the ſultry 


burning beatz as hot or hotter than his 


blood, down to the chilling colds a good deal 

below that of freezing water. Though in- 
deed it is about ſome intermediate diſtance 
betwixt. them, here the heat is moſt agree- 
_ or beſt tempered to the botles of ani- 


* 4 7 55 * 7 5 7 4 £ « & : F * 
Fe a L 4 IF 4 1 8 < \ * o * 7 1 1. 
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19. Andit was — the middle climates 


ents tte were tabiabl by us mortls, 


eilt: Ip 1 ' Mortolibus pr 7 W 


ths 


4s 5 1 «711 err 
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2 1 his) © N. Mecrobiu „ © tantum 


YY 


vitales auras natura dedit incolis carpere. 


And accordingly much was ſaid long ago of 
the intolerable heat of the torrid zone, 


as by that means uninhabitable by men, 
cure n= ene A Whence Ovid" 4 
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But Tibullus t expreſſes the poſition of this 


part of the earth, and its conſequeuces, 
more fully than any of them i in theſe lines. 
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as a beautiful fiction, uch wer ensidt wall 
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opus they really believed. The: wiſer 
though they ſometimes: ſpoke *: like 
other folks, knew better things - Their 
hiſtorians and geographers have recorded to- 
lerable good accounts of ſome of the mid- 


dle parts of the earth. within the tropicks. 


FEthiopia, Arabia" Felix, the ſea! coaſts of 
Indiu, the iſle of 'Thprobariay..Ophir, Tur- 
Pi, &c. were heard of even by the com- 


mon people, all well inhabited, though y- 
within the totrid: zone. And the tra- 


yels of the Ancients, as well aß ours, ſhew- 
ed theſe countries not to be diſagreeablo or 
inconvenient for human life. Nay the heats 
there are by no means ſo exoeſſive as We 
are all, before trial; ready to imagine and 


expect. The Jeſuits miſſioharies to the 
| Enft-Indies > took particular notice of this. 
: Andaheir W obſerving ſuck! things, 


bl 4 * ' o * 1 


Ich tick 
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n. Fas ae wi 

elity u relating them no 4 tre 
2 call in quef n bg 
ous Mr. Coffigny's bees obſerya- wi 

tions ſhew that the ordinary heats, even * 
under the line, and hear it, are not greater der 
than what have been in ſome extraordinary 
ſeaſons obſerved at Paris, and other places, of 
| that every en 10 be tamper of 


. . & Th ap 7 

1 i to 

. 20. Its 1930900 n were = 
de in iſlands, and on or near the: ſea a 


-coaſts, " which we may preſume to be ſome- 
= # - - was cooler than the inland countries v. But 
1 ſtill we are well aſſured that even theſe can 
1 eaſily enough be born with. And all theſe 
= of ———— that advantage of 

. Morin uiitonith us. Their air ſuffers muck | 


| ſmaller changes both in the incumbent S 

Wt weight of the atmoſphere preſſing it, and , 
„ 14 the degrees of heat wherewith it is warm- l 
ed. Dr. Halley © tells us that he, as wel! © 
as others © who have en Wepper the g 

0 


ee A. hh: 120, Yee. 1 p. 8 
1 825 p 2 = 15 . 
* Phil. Tranſ. Abr. II, 

VII. Mem, Ac. Sc. 1 
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tropicks; found very little variation in thes's's re. 
height of the mercury in the Hammer. Cys _— 
which we know-to be 2 of 3 inches in the =—_— 
more northern regions. And we are all 
but too ſenſible, and we had but juſt now 
occaſion to take notice of the vaſt changes 
of the temperature of the air in this quarter 
of the world; which through the whole. 
year is commonly found ſo equable in the 
torrid zone. At Siam within the lat. 1 * 
from the greateſt winter cold to their high- - 
eſt ſummer ILL the: Jeſuits experienced " "8 
difference only of 26 degrees in Hubin's 
: Thermometer; the extent of which I 
| believe differs not much from the like num- 
der in ours. In Batavia, though à very 

hot place, and in gr. 6. ſouth lat. the ex- 3 
ceſs of heat above the greateſt cold was ſtil!! 
ſomething leſs. And in Malacca but 2 lee. 
grees of latitude from the equator, the weather 
is very temperate, and ſo equable, that for 7 
months together the ſpirit in the Thermome- / 
ter was never under g. G, norabovegr. 70. 

In the iſle of Bourbon, in the latitude' a- 
bout 22, the difference between the highs" 
eſt ao low afternoon heat in a twelve- | 
5. 22 51— 4 
e 
X months 
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8s s AY mactth's time was but 8 diviſions in. De Reau. 
Mme Shetinminentr , which make up ſcarce- 


2 Degrat of 


ſcarce. 
ly 15 in ours. And the ordinary Agende 
of the night and day heat in theſe climates 
was found a ſmall matter compared to what 
ve have it oommonly with us. And as 
the torrid zone excels our countries here- 
about in a more equable degree of heat and 
weight of the atmoſphere, ſo we are more 
happily appointed that way than in Sweden 


and Lapland, and theſe other northern re- 


ns b. From hence it would ſeem a 
2 rule that, cœteris paribus, the great- 
neſs. of the viciſſitudes of the air increaſes 


with the latitudes of e * e go 


from the! Roe: AW 


new oh } 4: 


* ry the compulPatiol ve Heats f the Sun, 


"Earth, Planits and Comets. £4. ; 


21. We 7 bade contideqatt the air, 
"ou influenced by the Sun, as ſhaded: 


from its immediate burning operation. For 
in the open air expoſed to its direct beams 
| W with- — r a r is 


n | hid. 16 1698 vn. 837. 1233. + 
er F 7 Tranf, Abri I. p. 42. 
1 Terre. pe 72. f A 24 2221 n fel 
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influences on the Earth and Mercury, 


be da at Wy RAT But this 


above | freezing water (as was thei” the 
_ fiſHioh! of thinkitig and ſpeaking) but ale 
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nation of this will naturally lead us into 


tlie Conſideration of the Hen of the Sun, 


che inexhauſtible magazine of light and ts; 


the great furnace of our ſyſtem; and to 


conſider its influence on eee Trae W 
different diſtances from it. 

Sir auc Newton comp ark" Sad 
Which 
by its vicinity to the Sun ſhould have ſeven 
times more heat from him than we, rec- 


kons the ſolar heat in that planet ſufficient 


to boil our water, and quickly carry it all 
off in vapour; having found by a Thermo- 


meter that water was boiled by a heat ſeyeti 


times a. nn} than the heat of Pe! 


expreſſion of the heat of the fumer's Sth 


muſt be greatly modified to be conliſtetit 


with the true ſtate of things. Ile muſt 
not only have meant it ſblely of the degra 


Hfidad of fith##er- Sint, he nituſt really hae 


© ungenſtgod\#br ordinary ſhaded uin in, ſun- 


* Princip, III. Prop, 8, Cor. 4 p. 40% e 


Sound much higher than ary thing we have 4 
hitherto been ſpeaking of. And an em. wy | 


1 5 
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the Fa Parious-. 


s of 
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Es 4 AY ner, or the ſummer bear of: ah er, as Dr. 
wn Pitcairn * „ (who I ſuppoſe had his obſer- 
vations of this matter from Sir Iaac) ex- 


preſſes it. Though I muſt confeſs that this 


could be but very improperly compared to 
the ſolar heat at Mercury; except we ſup- 


poſe that he likewiſe meant the heat in the 


ſhade at Mercury too. And farther it will 
be reckoned an incongruous Way of judging 
of the Heat of the Sun by taking our mea- 
ſures from its impaired action on eit Air 
lene from its direct e oel wah 


„„ #7 


I The dire Somos 8 hand is 


vaſtly greater than ſuch a low allowance; 


1 having been found, even in theſe north- 


ern climates, able to dilate the fluid in the 
Thermometer much more than ., of the di- 
latation cauſed by boiling water. Dr. Boer- 


baave is the loweſt in his reckoning of any ; 
that pretended, to. take an eſtimate of it, 


ſaying that the greateſt heat ever produced 
by the direct action of the Sun in our air, 
or other bodies heated by it, ſeldom reaches 


to gr. 84. And at another time , though 


he raiſes it a little higher, ſeeming to allow 


- "2 Dew. Med. us IT 26, Chem. I b. 573. 
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that the great dog-day heat may come r er - 
gr. 9o, he thinks it can ſcarce ever go be- — 


yond theſe bounds,” or arrive at the heat of 


the human body. But Sir Jaac himſelf 


us that he found the heat of boiling water 

only about three times greater than the heat 
communicated to dry earth by the ſummer 

Sun. And ſo too Dr. Muſſchenbroek b rec- 


koned it probable that the heat of boiling 


water is three times greater than the greateſt . 
heat communicated to bodies by the ſummer 


Sun in his country; by theſe reckonings this 


heat amounting to gr. (32 FJ). Nay 
even in Traly Borelli and Malpigbi * found 


this heat of the Sun in midſummer only 
equal to the heat of the viſcera of hot ani- 


mals, I ſuppoſe about gr. 102; not a great 


deal higher than what Newton and Deer | 


oel reckoned, 


2 * All this may, 1 believe, commonly / 
be juſt and true enough. But it is not ſo 
univerſal, either as to times or places, as 
one would be _— to N from ſucß 


= Princip, p- 508. 5 "i Tent. Faw. A Cim. Add. 
1 22. De Mot. Anim. II. * 98 233. 
Op. Poſth, p. 10. 
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" Heats of the Sun; and ſo might any body 
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ways- of ſpeaking. The Lord en 


long ago took notice that the higheſt degree 


of animal heat ſcarce ever attained to the * 
of the Sun's rays in the ſcorching, climates 
and ſeaſons. And even in this cold country. 

at ſome times I have experienced greater 


elſe that would en to it! have done. 
Many have had occaſion to obſerve how 


vaſtly metal are heated in the Sun. Siv' 


Thac Newton takes particular notice of 


this; I. have n place in the latitude of 


| 56* 20 ſeen a piece of iron heated ſo much 
| that I could not hold it in my hand above 


a few ſeconds of time; Js therefore it 


e Moth. 1c la 
have oftener than once ſeen dry eatth heat- 


ed to above gr. 120. And Dr. Hales © 
found a very hot ſun- ſhine heat an. 1727 


ſtill greater, v/z. at about gr. 140. And 
Dr. Muſſchenbroek 4 in his later trials once 


experienced it ſo high as gr. 1 50. So that 


reckoning from the freezing point at gr. 32 


in the common way, theſe ſtrong ſun-ſhine 


heats were much greatet than z, or even 


the half of ' the þ "hs of * water. 5 


* 
* 15 A: 


4 Nov. Ong, IL, 35-p. 725 9 — Princip. p. 420. 
ON >. . S. 974: 40 


found ſtill greater at ſome particular times. 


»We have many ſtrafige ſtories of 


ö . ſummer Heats, as great tracts 


of land, houſes!" &c. ſet on fire, 'Rofies 
heated o as to melt Lead, &c. Theſt m | 


deed ſetm extravagant. But the German 


Annals d preſerve the memory of an exceſ- 


 fively! hot ſummer an. 1230, When they 


roaſted their eggs in the ſand heated by the 


ſun. And 1 have been told that in Egypr, 


by no means the "hotteſt country in the 
world, they can often on the tops of their 


[Ex houſes roaſt their eggs at the ſun. And to 


harden the white of an egg I find the heat 


of about gr. 156 to be neceſſary. In the 


year 1705 the ſummer was very warm. 


At Montpelier one day the Sun was fo very 


hot as to raiſe the quickfilver in M. Amon- 


tons's Thermometer to the mark of boiling 
Water itſelf, ws: work is our 87 21 2, 


* 


* 5 * 


To 855 - Hiſt. of the'Air. Abr. ul p. 55. 
; 2 See Li iſt. ad. Belg. II, 91. * 121 15 
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Mach has been faid ef the ſcorching ani 
1 heat of the Sun in the torrid | 
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— be reckoned irregularities, and out of the 


The Va arious Degree 7 


24. But afior al, | theſe great Do, will 


ordinary courſe of the ſeaſons ; and what 
may be produced by the, Sun only in cer- 


tain times and circumſtances. . For in our 

. . temperate climates the moſt common and 
ordinary noontide heat of the ſummer Sun 
may be found to raiſe the quickſilver in the 


Thermometer but about 60. or 79 divifions 


above the freezing point at gr. 32; and 


the afternoon heat in the ſhade about the 
half of that. So the ordinary ſummer Sun 
heat with us does nearly coincide with the 


heat of our body; which was found * to 


be ſomewhat more. than the half of the heat 


of boiling water, ſuppoſing | Fabrenheit's 
cold mixture to be the very loweſt degree 
of heat; and ſo too boiling water inſtead 


of "with; times, is but between two and 


three times hotter than our common 1 ſhaded 


Warm air at midſummer. 


25. However this ſolar bert u is Aill much 


greater in the warmer countries. And if 


we pretend to make any compariſon of fuch 
10 it is our equatoreal heat we ſhould 


dee 5. 11. 


- wh + 


reckan 


f üs. 
eat i n 


aan pe true ha „ 
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e "a et 
lower or bring down this ſolar heat very 
much is this conſideration, that the heat 

communicated by the Sun to bodies on this 

earth depends much upon other circum- 
ſtances beſide the direct force of its rays. 

Theſe muſt be modified by our atmoſphere, - 

and variouſly reflected and combined by the 

action of the ſurface of the Earth itſelf, to 
produce any notable effects of heat. For 
pere it not for theſe additional circumſtan- 

ces I queſtion much if the naked heat of 
the Sun would to us be very ſenſible. We 
find all our great heats to be i in thoſe places 
that lye low, and have a great height of at- 
moſphere above them, — ſurrounded by 
eminencies and riſing grounds. If you 
aſcend on high! to the tops of the very ele- 


1 3 Hiſt XXI. 23, Cones die. Qu. IV, 11. 
Bacon. * Org. II, 1a. p. 169. Borell. de Incend. 
Aetn. p. 7. 50. Boyle Exp. on Cold Abr. I. p. 639. 


658. Hil of the Air. Abr, III. p. 53: 54+ 55. Boerh. 
Chem. I. fp. 172. 185. 476. | q 2 
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and what we ſhould. collate with its influ- 
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led mountains, you are chilled with cold, tee 
r find everlaſting ſnows, that after fro 
| thouſands of ſummers have ſcarce ever been ſo 
thawed, though every day expoſed to the its 
direct rays of the Sun; which in ſome ref 
| cvitntiies are darted perpendicularly on them, cr 
2 We hear that the French Virtuoſi, who: by ha 
order of the King went to America. to make fac 
their obſervations on the figure of the earth, E 
Se. found en the very high hills there juſt MW he 
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utider the line ſuch exceſſive colds, that it 
is ſuſpected they were as intenſe as what 
were obſerved in Lapland itſelf. So neceſ- 
fary it ſeems is à long and direct paſſage 
through all or the greateſt part of the depth 
of our atmoſphere, or the affiſtance of its 
preſſure, or the reflections of rays from the 
Earth's own ſurface, to invigorate theſe rays, 
and to give them ſtrength for warming ter- 
reſtrial bodies. To which too the particular 
ſulpliureous nature of the low parts of the 
N ow aß A little —— | 


* 


27. So then Give are Pk circumſtan- 
ces beſide the vicinity to the Sun that may 
influence and determine its heating virtue. 


Thus reckoning the force of heat to be c. | 
teris £ ak bus as the denſity of its rays, ot 


reciprocally 
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its heat from him, by calculation of tha 
reſpective diſtances, comes out ſeven times 
greater than ours. And ſo would an in- 


face of Mercury diſpoſed like that of our 
Earth, and an atmoſphere hanging over their 


heads ſo like ours, as to qualify the Sun's rays 


in the ſame manner. But if they have little or 


E the dan than the Earth, that 


mg 
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habitant there feel it, if they have the ſur- 


no atmoſphere (which ſeems to be the caſe 
of our moon) or an atmoſphere fo diſpoſed as 


only to affect the rays of heat in the man- 


ner that the upper parts of our atmoſphere 


do, then it is poſſible the ſolar heat at 


Mercury may be as tolerable as on our Earth. 
And on the other hand, though we com- 


monly reckon b that our waters ſhould be 


frozen up, and we our ſelves be chilled to 


death in the far off planets Jupiter and Sa- 


turn, they may, for ought we know, have 


their e we and ſurfaces fo conſtruct- 


ed, as to render the ſolar heat comfortable 


enough even for animals and vegetables of 
the like nature and pions with our own. 


1 a 3 III, Prop. 8. Cor. 4. Pp. 406. 
5 dee Newton, Ibid. p. 405. : 


28. But 
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different from any thing we can propoſe of 


the other planets. © Their orbits are ſo ex- 


 centrical,- that they muſt be very variouſly 


affected by the Sun in the different parts of 


their courſe. But yet their atmoſpheres 


and bodies may be of ſuch a nature as that 


they ſhall not 3 heated to ſuch a vaſt and 


almoſt inconceivable degree as is ſometimes 
ſuppoſed. In the Newtonian ſyſtem of 
comets the diſtance from the Sun of that 
famous one which appeared an. 1680 * in 
its perihelion was, by calculation, to the 
mean diſtance of the Earth in the ratio of 
about 6 to 1000: fo that its heat in that 
part of its period Sir 1/aac determines ſhould 
have been to our ſumaner heat enn 


Nerton. Ibid: p ak 5 

* It is ſuppoſed. C many to have been wi, very 
comet that appeared an. 1106, an. 531, an. A. C. 44, 
&c. See Newton Princip. p. or. Halley Synopſ. of 
Comet. in Gregor. Aſtron. in Engliſh. p. 901. 902. 
903, Whiſton New Theor. of the p. 187. 191. 
&c. - But M. Caſſini repreſents. the comet or comets 
an. 1680 in a very different manner from theſe authors; 


nor does he make that great blazing ſtar that alarmed 


all Europe, to have been ſo very excentrical, or to have 


come ſo very near the body of the ſun as they do. See 


Mem. Acad. Sc. * 31. p. N 
* | EET 
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25 the ſquares of theſe numbers, that is 1 4% 
1000000, to 36, or 28000 tor. And 
therefore, ſeeing the heat of boiling was 
ter is three times greater than what: dry: 
earth acquires from the ſummer Sun, and 
the heat of red hot iron three or four times 
greater than the heat of boiling water, he 
computes the heat of the comet ſhould 
have been 2000 times greater than the 

heat of red hot iron. A prodigious and 
terrible heat, even with all the abatements 
we have been propoſing; and which L con- 


ceive no body can take on, that is not im- 


menſely denſer and more fixed than any 
terreſtrial body we know. For from the 

example of common water, &c. it would 

ſeem that all bodies are, according to their 

various degrees of denſity and fixedneſs, 
ſuſceptible juſt of ſuch and ſuch particular 

degrees of heat, beyond which, whatever 

fire be applied to them, they cannot be 

raiſed ; though by a heat exceeding} theſe 

their parts are all diſſipated, are rendered 

volatile; and fly off in vapour. And yet I 

cannot but take notice that all this calcul - 

tion is upon the ſuppoſition that the comet 8 

was in its own nature like our Earth, and 


2 * See Boerh, Chem, L 5 265. 448. 0 
f , involved 


— oggiaragsr 4 like ours: other- 
is that method of reaſoning and a 
ceeuannot take place; ee eee 
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9. But I ſay . wile 7 lien 


i 1 


1 what if the real ſolar 


beat both in itſelf, and what it can com- 
municate to us, and other planetary bodies 
(while it is not concentrated by burning 


be vaſtly leſs than what is commonly rec- 


here on the earth we are ready to aſcribe to 
the action of the Sun, which perhaps has 
but a ſmall ſhare in it, overlooking a ſource 
of heat, which, though often ſpoke of by 


the Theoriſts of che Earth “, is ne 


conſidered in that advantageous light 1 
would chooſe to take it. We formerly took 
notice of what a great ſtock of heat all ter- 


reſtrial bodies are poſeſſod, even in the | 


1 — in Plutarch. De Prim Pd 
- 1 


Princip. Phil. IV, 
Theor. of the III, & 6. Woodward a Na, 
— 2 | Ho 13162. 220—225. Nat. Hiſt. 
Kc. &c. Introd. p. 136. 140 443.4152 
Whiſton New heor. &c. p. 78. 231. „ 497: Gaſ- 


nd, * 2 I f. 546, ke. 


glaſſes, ot ſtrengthened' by other aſſiſtances) 
koned'? All the natural heat we meet with 
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coldeſt winters. Every body has felt n 40 
heard that the temperature of the air ar gar 


mines and other places deep under gr. 


is warm, or at leaſt very tolerable. 


we know, from the niceſt — . 


in the cave of the obſervatory ati Pari, 


only about go. feet under ground; the heat 


keeps the Thermometer at gr. 53 and that 


without any aſſiſtance from the Sun; it be- 2 


ing never ſenſibly! increaſed i by the, moſt 
ſcorching ſeaſons beyond its heat in the moſt 
ſevere winters that have been felt there. 
And the ſame conſtant and unalterable de- 
gree of heat was obſerved by: Mr. Boyle 
in a cave cut deep into the earth. And 
great and even troubleſom heats are aid % 
be obſerved at greater depths, and increaſing 
in proportion tõ theſe depths; though 1 
could wiſh: theſe heats had been more regu- 
larly meaſured and aſcertained than what I 
can find they have yet been. 80 that it 
would ſeem the body of the Earth las a 
very great proper internal heat, i 1 ; 
auth pon Re 1 
7 1s 511 10 Mir M n 


e Hiſt of A Abe I, oY 
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#554 rhe, without the intervention of our at- 

* moſphere, could communicate to it; ſo 
great as within 9 o feet of its ſurface . 
the Thermometer 93 diviſions above Fab- 
reubeit's cold mixture, or 453 diviſions a- 

bove what M. Amontons reckoned the low- 
- eſt degree of heat, This Heat of the Earth 
at its ſurface is ſomething leſs, and beyond 
N that its force decreaſes indeed very faſt, ſo as 
to leave the air at a ſmall height above ita 
good deal colder; and which we find on the 
very high hills to be exceſſively cold, and 
not to be much warmed by the additional 
heat of the ſun's direct rays, if they be but 
little altered een n POR at- 
an re. G30. £012 213 45 | aa 
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F 
attempt the explaining the cauſe and conſe- 
| quences of this innate heat. That is the 
work of thoſe who have fire and fancy e- 
nough to build worlds or theories of worlds. 
J will only beg leave to obſerve after the 
Lord Verulam*, Mr. Boyle“, and others, that 
en „ of, thy warp ONO 55 


* 115 944 40 CiT „e bt * 
geg. no * z 
2 ES) on Oban pou Abr, A 657-660. bzo. hien, 
Hk. of t the Air, Abr. III. P. 52. 318.1 L 2111 10 ill 
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ent places of dhe earth do 
reſpond to what ſhould be the reſul of — 
theit 


* IT 1. n 


to the Sun. To omit variati- 
ons that are nal and of leſs moment, I 


mall only take notice of the much great er 
cold in all the ſouthern hemiſphere than in 
the fimilarly ſituatod places 
one; and of the greater colds in the North 
| American countries, ihan in thoſe 6f the 


of the northern 


fame latitude on the Luropem fide of the 


globe. All Which argues a copious | fund 
of ſome other more potent cauſe of heat 
khan the regular actions of the Sun; and 


that that cauſe, inhovent in the earth itſelf, 


s ſtronger in ſome regions of it than in o- 
thers; though every —— 
| of 1 1 . 


31. The n ba. Ag bis 4 
very bold hypotheſis, which; belide other 
_ purpoſes, he employs in accounting for this 


anomaly of theſe warm and cold quarters 
of the world. He imagines that once the 


Earth moved round an axis very different 


from the preſent; and ſo that the ex- 


5 treme cold felt in ſome places, as in the 


* north-weſt of America, about ne 
. * Phil, Tranf. Abr. VI 2. p. r. 


ect fs - * Bay, 
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3 7” Bo, may be / occaſioned by thoſe pere 


De Various Degries of © 


of the world having once been much 


e now they are; whereby there are im- 
menſe quantities of ice yet unthawed in 
* thoſe parts, which chill the air to that 

7 * degree that the Sun's warmth ſeems hard- | 
« ly to be felt there ;” which after ſome 
| thouſands of years have not yet, it ſeems, . 

acquired a ſufficient heat. While by a pa- 
rity of reaſon we may from the fame prin- 

ciples infer, that the extraordinary ſoft tem- 
perature | of ſome other places may be ow- 
ing to their having originally been under or 
near the primitive equator, whereby they 
had acquired a heat winch is not yet quite 
diſſipated. 72 

But, beſide that in fuck! an hypothe fis 

' thoſe places ſhould conſtantly be coming 

nearer and nearer to a regularity and uni- 

formity with other countries alike in latitude 
and other ordinary circumſtances, the heat 
of bodies is ſo tranſient and fleeting, and 
the influence of the Sun reaches fo little way 
into the body of the Earth, that I cannot 

conceive, even allowing the ſuppoſition of a 

changed axis, that the various degrees of 

the r Fre heats of the Earth, 
communicated 


T 


3. T3 S.1 en & 
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5 by have been 5 permanent and po | - 
to ſhew themſelves ſo effectually at * 
- day. So that, as I ſaid before, ſuch a va- 


riety of heats muſt rather be owing: to an 


internal cauſe operating more intenſe ly in 


ſome regions than in others; and every where 


much more ſtrongly than any influence x.the 3 


1 can give: hem. N We en 


23 # + 45 


i 


ey 5 And if this be = cas of mo — 5 


5 the planets as well as of our Earth, their 


faces, will not ſolely nor even chiefly. de- 


pend on the action of the Sun on them (as 


the philoſophical Aſtronomers * ſeem by 


their manner of ſpeaking to ſuppoſe) theſe 
proper innate heats having a greater ſhare 
in them than that external addition. Tho 


4 


| heats, or the heats of bodies on their ſur- 


this however may be neceſfary to ſupport 


bodies, that are not endowed with a vital 
principle of heat, are of their own accord 


a | fon amd Princip p- 405 456 568, $09, oi 
&c. p. 4 4 


. Eleni. Aſtron. VI. Prop. 2. 3. 4 3-6 
rel.” Math. p. 327. 328. New T 

72 Hugen. Coſmotheot II. p. * &c. Decham 
Ns: p. 9 ogy 
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and preſerve thoſe entire: ſeeing all warm 


| — po to a conſtant waſte 


a coy of this 


23. ede e be W from the 
| ee the heat of the Sun, and the 
Heats of bodies approaching near him, will 
8 dot be found fo exorbitant as we have been 


Aal  acenſtomed to reckon them . The pro- 


or innate heats of the "planets may be 
Satin che fog ones are in no hazard 
of being too much ſcorched, nor the far 
Wale of hank $00 final an allowance 
of the benign influence of the Sun's heat. 
And that, eſpecially by the help of peculi- 
arly diſpoſed atmoſpheres concurring that 
way, there may be a great uniformity in 
this reſpect of the whole ſolar ſyſtem, Yea 
even the comets themſelves may, for any 
thing we know, be fo conſtructed as to ſuf- 
fer no great inconvenience by their gr eat ex- 
cCentricities, and very variable ame from 
the central fire. e 7 


4. But 3 1 find 1 my 
{elf treading on ſlippery and enchanted 
ground. I fear r 
to have got too far into the bewitching and 
+ So» Newton ibid. p. 508, Whiſton ibid. 


vw. 


| a7 


Fee heat on the bodies 


fide other ends Abe accompliſhed; pres. 
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For all natural organic bodies, from the 


Patel 8 


| My: in . 325 


airy ad of fancy and ene "les ah 4 
I would not chooſe to dwiell. However, n 
at preſent having a delightful proſpect 1 


view, I would fain be indulged 1 in one que 
ſtion before I quit this place. What if, 


| abſtraQting from the other ſolar: influences of. - 


light, gravitation, &c, the great force and 


of planets (which is wiſely, contrived to be 
very 1 and ſhifting) is to produce fre- 


quent changes on the nt enable 


heats of their ſurfaces, for very great ank 


noble purpoſes in the life and ſupport of 


their inhabitants? as at leaſt we know to 


be the ſtate of our globe; which by the 
vieiſſitudes of night and day, and winter 


and ſummer, and ſpring and autumn, be- 


ſerves in action and life both vegetables and 
animals: all which would ſtagnate and dio 
in a ſtate of heat always perfectly the ſame. 


loweſt vegetable to thoſe of the higheſt ani» 
mal life, have, by the vicifſitudes of beat 
and cold they neceſſarily undergo, a conſtant 
bay ants a perpetual alternate contraction 


nm 
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er Farina Dar of 0 
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: ar 3 . 80 then W. Sun, though it it be net 


yd the ſole or chief Fountain,” is, as it were, 
_ the great regulator of motion, heat and life 
to the inhabitants of this ſyſtem ; ; and on 
this acoount the benefits to us men of this 
great mover, this awakener and enlivener 
of nature, are highly to be prized. Which 
however were much miſtaken by the anci- 
ent heathen nations, and ſtill continue to be 
O amongſt many in the world; who hav- 


ing loſt the true religion and philoſophy of 


things, that were given to the firſt men, and 
ſo ſeeing things but by halves, and dazzled by 
the ſplendor of the fun's light and power, 
and ſenſible influences imagined that for 


their life and all the goods thereof they 


depended on that great luminary; and ſo 
worſhiped the creature inſtead of the Crea- 


tor, the work inſtead of him that made it; 


the — of hom they had utterly 
loſt. And this was never to be recovered | 


without a new revelation, a new commu- 


nication of himſelf from God to man; or 
à more accurate ſurvey and knowled ge of 
the ſyſtem of nature than what mankind 
could of themſelves ſoon or ny arriye at; 
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by Which the ſeveral connections, _ ab- SAT 
ES ordinate dependances of its parts one with — 


another, and the great and univerſal de- 
pendance of the 445. on a wiſe and om 
nipotent maker and ruler might be found 
out. An inquiry indeed of the greateſt con- 
cern to us men; and in which there have 
been very great ſteps made in theſe latter 

times, that do very much confirm and il. 
luſtrate the revelatign given t Abrabum for 
the conſervation” of the true religion, and 

continued to his poſterity; which was 'af- 
terwards much farther extended by the laſt 
grand revelation concerning the great Cre- 
ator; / the Lord of heaven and earth, that 
made the Sun, Earth and Stars ; and governs 
them all w_ N erer wiſdom and N | 


18 


. o the «dere 17 Heat in Anal. 


30 Thus much for the Celeſtial a4 
Planetary Heats. But now let us come 
nearer home, and conſider the various de- 
grees of heat in the living inhabitants of this 
our Earth, which we can ſee and feel, and 
examine by our ſenſes, A very fruitful en- 
quiry, and of greater immediate ſatisfaction | 
To. 4 Gt and | 


38 The. aer Duns of 


Fs 5 a r and uſe to us, being what we are more Pare 


4 * tioularly intereſted; in. 


The Heat, of Animals 2 various 


bath incoantiog; to-the variety of their kinds, 


and the variety of the ſeaſons, Zoologie 


. rr h divided them into Hot 


ſenſes... "Thoſe that are eee our 
own temperature we call Hot; while all 
the others are reckoned Cd, whoſe heat is 


much below ours, and conſequently affect 


oulur feeling with the ſenſe of cold, though, 
According to what trials I have had oppor- 


W which Ws lire. Ren 15 4 
37. The a of life 3 che 


warmeſt animals down to perfectly inert 
matter are very ſlow, and by very ſmall 


and almoſt inſenſible degrees, ſeeing as it is 
mat eaſy. to determine the loweſt ſtate of 
; ſo too the limits between the 


ki gheſt "vegetables: and the loweſt animals 
are with difficulty to be diſtinguiſhed, 


| Now: alt bad ores of the — of the 
medium ſurrounding them, as air, water, or 
an ta A T find by the moſt 


careful | 


tunity of making, they are all by their vis 
wvite kept ſomething e ara 


Cool oe. ae” A ors ion TT ind oe: Set. fe as. is a. the an 


d * 


3 . 


part of the day it appears, and really her 


in — | * 


careſul eie nz, purpoſely made, th 
vegetables, any more than the 5 moſt 


and lifeleſs. maſſes of matter, are endowed N 


with any vital heat beyond the te: 

of the ambient air, to be. diſtinguiſhed;, 
the niceſt Thermometers. As the air ie 
thin body, eaſily heated aud 


in the evenings and-night ſeaſon, k Bede 
than the plants, in it. But on the other 
hand, for the. ſame, reaſon through, .. maſt 


comes warm. fooner, and more ſenſibly. than 
they can do. But hen all are kept in an 


equable ſtate, there is no difference of heat 


to be rn the — 


* 
U - 


cc * oyllus reperitur caloris gradus of actum, 
neque in lachrymis e neque in 
ec en Weit Pit : t l 
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N 
but very little additional heat beyond that of 


the air or water. The inſect tribe greatly 
diſappoint our expectations, ſeeming o be 


the moſt tender and delicate; of all an 
| * Bacon. abs Org. II, 12. 


330 he Various Das of 
v4garand : ** ng thoſe that can kurt ber 


tte greateſt colds. They are preſerved in 
the coldeſt ſeaſons with l little other ſhelter 
than the leaves and ragged barks of ſhrubs 
and trees; holes of the walls, or a very 
light cover of earth, and ſome expoſe them- 
bitter winters of 1703 and 1723 the in- 
ſect eggs, nymphas, and aurelias outlived 
the colds that were intolerable to the live- 
lier animals. And we know how vaſtly: 
Jow the fluid then ſubſided in the Thermo- 
meters. Mr. de Reaumur found ſome ve- 
ry young ſlender caterpillars that were able 
to bear à cold under gr. 4. And what is 
fill 3 the French Mathematicians in 
their Lapland journey in the autumn were 
peſtered with innumerable ſwarms of flies of 
various kinds ©, whoſe eggs and aurelias 
muſt have winteted: under ſtill greater colds 
= than this. And I find that caterpillars have 
—_ but a ſmall degree of heat, about a diviſfion 
3 pu e eee, e ee, Greer 1 INH 


Ji | IF r4 3 
ASS. * 1 - * 4 * 


„ Boerh. Chem. I. p. WY 415. 
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Wn: - brought under the claſs of Cold A 


Animals On which account I cannot 


but take particular notice of a yay fingular 
exception in the heat of Bees, a very re- 
markable branch of that genus of living 
creatures. As theſe, according to the cu- 
rious obſervations of Naturaliſts, have ſome- | 
thing very peculiar 1 in their ceconomy,” fa- 
bric and generation ; ſo I have obſerved that 
they have a very ſingular conſtitution in the 
heat of 54 Bay bodies.” This T have experi- 
enced frequently; and 1 find that the heat 
of a ſwarm of bees raiſes 4 1 | 


buried amongſt them above gr. 97; 


gree of heat nothing inferior to our Os 
40. The des nat of low life; is 


pe to what I obſerved of the ordinary 


inſets, have but very little additional heat | 
above that of their ſupporting medium. 1 


could. ſcarcely diſtinguiſh any in' Muſcles 
and Oiſters. It was very Nee in the 


Branchial fiſhes. : In Flounders, . 


* Via. Bacon. Nov. Org, II, 4. 11. p. 167. 
p. 186. . 13. p p. 192. Nat; i 73 Lier de Bu 


b Codfith, 
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„ The Farions Degrees 3 
2A 1 Codfiſli, and Haddocks the heat was found 

Wee degree more than the ſalt water 

they were ſwiming in, even when that was 
ſo low as gr. 41. Nor are the red Aſhes 
much warmer than they. Some Trouts, 
whoſe heat I examined were but at gr, 62, 
when, the river water they had been Swim 
ing in was at gr. 61. Fiſh can live i in 
Water any thing warmer eee, a 


0 * 


e een eee ref, Nan 


3 The reſult. of 8 55 pre 

a Salk about eres mer thn the ar. 
ogs and Land Tortoiſes ſeemed to have 
4 — of heat ſomething ſtronger, 
vz. about 5 3 

they breathed in. Which 1 ſuppoſe to be 
the caſe of the ordinary breathing animals, 
who indeed have lungs (but theſe lungs of 

a wide veſicular farm) and have their blood 

not a great deal warmer than the Branchial 

fiſhes. - Such I take to be the Sea Tortoiſes, 
Toadis, Vipers, and all the ſerpent kind, 
who all have their jungs of the ſame fabric, 
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waſte of ſubſtance exeseding ſmall 5. 


who, though mn warm N — 


however in their inert Nate probably much 


much affected by the heat of eold of the | 


$. 163; 165. 


places, 


indeed in thoſe ſeaſons very low *, and their 
And 
pools the ſame may' be ſaid ga ts Swat. 


I ſu 


warmer than thoſs already mentioned; ate 


colder than in ä _ 


N. 


2 * : 5 / 


42. ul of fee arial} e | 
rmly the fame in all animals, and at 
all times. That admits of a very great la- 


titude: it varies according to their various 


kinds and che circaniftatices of each. The 
ſurface of their bodics are, like other things, 


fr 3 On 
p. 1 E P. 16.500 
* 'SeePhil, Pranſ, Abr. l. er 5 
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But wett ef this ſort 6 2 red 
able to bear very great colds; they n the = 
ſevere ſeaſons retiring into Inrking 
where they are tolerably well fhiclfered'; | 
often perhaps at about the middle tempera 


ture of gr. 48 or ſo, Their vis vitæ is 


33% — The# 
rr 
: LAN upon by all the varieties of ſeaſons and cli- 
mates, if not ſufficiently ſheltered | from 
their influences. When that is their exter- 
| nal and internal heat is nearly the ſame; -but 
(Al ne in different animal. 5 


—_ > nnr 


ns De. 11 indeed: ſpeaks of 
the heat of hot animals as in a natural ſtate 
pretty uniform, or the ſame in all, reckon- 
ing it commonly to be ſuch as to raiſe the 
mercury in the Thermometer to gr. 9, or 
at moſt 94. And ſo too Dr. Pitcairn's* 
heat of the human ſkin at his gr; 15 falls 
near our gr. 92. Mr. Amontons , by ſe- 
veral trials found the heat communicated by 
the huinan body to his Thermometer to be 
at dig. 5 8 . 58%» 58%, 538% 53% 
Theſe by calculation I find to fall about 
Earle gr 91, 92 and 93. Sir Jace 
Newton's * gr. 12, which he makes equi- 
valent to the external heat of the human 
| body, and to the heat of a bird hatching 
eg. comes to gr. 95 in ours. Fan. 


1 Chem. I. p. 193. 207. 213. 414-415; e 
El. Med. II, 1. F. 26. d 
* Mem. Ac. Sc. 22 p. 235. 243. B 
Ful. Tranf, Abr Wo eds *03 23 7 55 
| heit 
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jr in Bonis. 


| bre places his heat of — 
body and blood at gr. 96. And at this = 


= Dr. Muſſchenbroek > fays the Thermo- 


meter ſtands, when it is immerged in the 


blood flowing from an animal; though in 
another place he ſpeaks of gr. 92 or 94. 


as A pretty * eee of e for our 


Ih 


94627 ; 1 _ very e Gary's 8 


4 iel obſervations on this ſubject of the heat | 


of animals: and from them I muſt be al- 


lowed to ſay that I find all theſe reckonings 
much too general, and in the main conſi- 


derably too low. I ſuſpect that, at leaſt i in 


many of them, there was not ſufficient time 


allowed to warm thoroughly the bulbs of 


their Thermometers; or perhaps at the 


time of trial the folks hands had not the 


natural ſheltered heat. The human kind 
is amongſt the loweſt of hot animals 4; | 


and yet I by the heat of my ſkin-every way 8 


well ſheltered, at a medium in an infinite 


number of trials, raiſe the Mercury in the 0 
Thermometer to about g.. 97 or 98. In 


a Phil. Tran Abr. vr, 2. p. 18. = \ | 
* Eph, Ultraj. 1728. p. 679. Eſſ. de: Ph I. 
p. Joa. > 4 - Gelalp.) UW. _ V, 6, p. ** 1 7 9 
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# #5 A? ſbme it goes a little higher, in cher n 
ERS lower. Urine now made, 


ind that into 2 veſſel of the ſame tem- 


perature with itſelf, is ſeareely a degree hots 


ter than the ſkin, is I have naw dy hwy 
23 repeated obſervations. And that heat of 
CE the urine we may reckon nearly' equal ts 
. the heat of the neighbouring viſcera. Dr. 


i found the heat of hi kin o be 
= 54, and that of urine new made 58 de- 


J grees of his Thermometer, which coincide 
= with our gr. 99 and 10g, if thecatcul that 
* was made of the correſpondence: of his 
Thermometer with a Orme had- been 
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. . te human Kind is among the loweſt 
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Ordinary quadrupeds, as 
= „Cats, Sheep, Oxen, Swine. Cc. by 
ö the heat of their ſkin miſs the Thermo- 
a meter 4 or 5 diviſions higher than we, as 
to gr. 100, 3 bp le and ſomo to wy 
or a little more. yy 


„ 5 breathing or S 
Tm | fiſhes are as hot as they, as Dr. aſton 
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very juſtly reckoned ; though he aſcribes too R 58 AY, 
| ſmall a heat to RE ad to all other re- — : 
ſpiring animals, when he confined it within 


the narrow bounds of 92 or 93 degrees, 
Thoſe who haye had occafion to travel into 


the Eaſt-Indies * tell us, that the blood of 
| the Manati Fiſh, or Sea Cow, was 1 
| warm to the touch. And Mr. Richer b, a 


curious enough obſerver of natural thin - 
found the blood of the Porpus as warm as 


the blood of land animals. I myſelf upon 


trial found the heat of the ſkin of that am- 


phibious animal the Sea Calf to be near gr. 


102. In the cavity of the abdomen it was 


about a diviſion higher. In all this, as in 


many other reſpects, agreeing with our or- 


a land quadrupeds; which in the 
ſtructure and form of their viſcera the 
breathing fiſhes do yery' s much reſemble, . 


47. be be Lord Chance lor and © _ 
it as a current opinion that the bird kind 


are very warm. They are indeed the 


2 See Ent Apolog. &c. p.207. 1. Comte Mem. * 
la Chine II. p. 343. 

'd-See Du Ham. Hiſt. Ac. Sc. p. m. 157. Mem. 4 
8e. 1666— 1668. VII. p. 35. : 

© Nov, Org. II. 13. 9.193. 
* warmeſt 


+ —— — 
* — 1 89 # . 


4 
4 » 
8 4 © 
ö c * 
* 
2 88 K * 8 Al 28 * 2 — 
= — . — og - — — 8 — —— — — 
— my 
2 — ——— 
= ö . on SPOON w. é ̃ — ⁵ ons, ago a mn \ _ 
5 8 = 1 — 


- ia. Red Wy 2 2 
* 1 n ** ow Ns F 
- b 00.3 ao — — Oy - - — — — 
— . = 
OT ren — e f T — — 


——— 


— — 
—— — 


1 
4 — 
4 1 * 
5 . 
4 8 2 
W - — " - ——— 22 — — — 2 _ Þ ns * 
. * > — — 
— — — — — A — a 
D — n 


D 


—— 3 


o N 
ER 
1 * 1 V 81 4 - 
\ 0 8 1 ine V9 - 2, ——Y 
: 1 8 8 
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TOP v warmeſt of all animals, warmer ſtill 155 

e quadrupeds by 3 or 4 degrees, as I have 

found by experiments on Ducks, Geeſe, 

1 | Hens, Pigeons, Partridges, Swallows, Cc. 

= ' The bulb end of the Thermometer being 

lodged in their groin, the Mercury was rall- - 

ed to gr. 103, 104, 105, 106, 107 ; and 
in a Hen hatching eggs I once found (for 
it is not 9 ſo high) the heat at 1 5 
108. 


000 mac ae ciao... 


48. It was I preſume without ſufficient 
ground that the juſt now mentioned noble 
Lord ned the external fleſh of ani- 
mals, when in action, to be hotter than their 
blood, &c. Generally in my experiments 
both on Birds and Quadrupeds the viſcera 

were found near a degree hotter than the 
ſkin; though ſometimes I could perceive 
but little or no odds. And a Thermometer 
thruſt into a fiſtulous ulcer running in a- 

mongſt the muſcles of the thigh in a man 
ſhewed a heat very little greater than that 
of the ſheltered. ſkin. 


ras mwmnirs = 
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1 eu Athe ebe # b. | 
and free, the heat of the blood in the | 


a- hid. i 
arteries 


9 


BE 1e wel a 


appeared to me. But they are not to be 
held as univerſal. Beſide the varieties in 
different individuals, the heat even in the 


the natural fiandard. I cannot ſay that 1 
have yet had 
_ vations enough to lay down any thing ſuf 
ficient or ſatis factory co 


Heat in Bobs. 


and hut a ſmall matter, it may be a 49 
or ſo, above the common heat of the bows 


els, or near 2 degrees warmer than the 


ſkin; a much ſmaller difference chan what 


Sir Jaac Newton * and Dr. Hake aſſign; 


accor 


to whole reckonings ack 6 00 


be no lel than 10 or 11 Aae, 3 


v. u preternatural Heats of inal | 


50. Theſe da” ths Meads of Ani 
mal abi my experiments they generally 


ſame animal does not keep always the ſame. 
For ordinary indeed and in health the vari- 


ations are not great; but by diſeaſes ant} 


accidents it may be much al- 
tered,” —— ht both dee and / below 


es of making obſer- 


the Heat of 
Animals in pteterhatural: or mordid ſtates. 


. Phil. Tran, Abri Meek .noonff 5:2 
48 Seat. p. 58. He 
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£45.47 However L think I 1 ſay that 
Vi is not ſo vaſtly eee eee = 
_ to A een 
4 Tp 191 * RE 
FRO The dis Uli FI 1 ü 1 
of the conſtant and burning heats in ardent 
fevers. : And we are told of the Emperor 
Cunſtantius and of ſame others, that they 
were of ſuch a hot dry temperament, as, 
when heated by a fever, in ſome meaſure 
to burn the hands of thoſe that touched 
them. But this burning heat no body then 
knew how to meaſure, or to preſerve to us 
any diſtinct intelligible notion of it. The 
determining and affixing the due bounds to 
ſuch things being reſerved to this preſent 
age. The ingenious Dr. Hales > ſuppoſes 
the heat of the blood in high fevers to be 
about gr. 85 in his Thermometer, which 
comes to gr. 1364 in ours; a degree of 
heat, which 1 believe no animal ever ar- 
tives at, nay which I reckon no living 
| creature is able to bear. Dr. Baerbaave 
4 IR furniſheth us with ſome: curious obſervati- 
ons of animals very ſoon deſtroyed in air 
of gr. 146, who all died in leſs time than 
4 See Bacon. Nov. Org. II, 1 
YH OY > „ "I 4e. "5 Chem. < == — 
7 : b 5 kat 
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* „ all her 242 - 


What would have deen neceſſary to bg ts ea kt : 
their bodies up to.the heat of gr. 136. 42 


Thermometer put. into one of their warde 


Ton oh death ſtood: "tg wor” 


one bad 2728 "boold 10 tt 3 

| 52. Na on ts Gt band elt F- 
poſe the fever heat! ſo. low, or ' that” wa 
heat ſo dangerous a8 tlie great Dr. Boer- 
laaue ſeems to do. He is afraid of its 


coagulating the ſerum of the blood, feckon- 


ing that terrible miſchievous Work might be. 


effected by a degree of heat not much a- 


r 


bove gr. 100. W Dr. Hales b, and 
Dr. Arbuthnot ©,” led thereto by Dr. Boer- 
haave's chern; affirm that the natural 
heat of the blood of a human crestute ap- | 


proaches very near the degree of coagulati- 


on. But I have ſeen fevers, and theſe not 
exceſſively violent neither, wherein I was 
aſſured; by obſerving the heat of the ſkin, 
that the blood was 5 or 6 degrees above gr. 


100, without apprehending any ſuch dan- 


ger, or experiencing any 08 fatal ef. 


19 A(t 96. 689. Chen. I. . 543 I, 04352, 35% 
378. 213. 357. 1 + Aba 
2 Ell. on Air, p. 10 411. e Let bog Wa 
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$62 eb Fartour Ne 7 
1s. Such a heat, if neglected or wrong 
> managed, may indeed, as Hippocrutes very 
juſtly obſerves, , diflipate the more thin and 
watery. parts, and ſo thickening 
the whole maſs of blood, date bad enough 
effects that way ; if it do not bring an "3 
- putredinqus.thinnefs.c| But diredtly to ca- 
gulate the /erum of blood, or the white of 
an egg, by ſeveral trials I found a heat re- 
quiſite beypnd any thing ever we can expe- 
rience in à living animal. They continue 
chin and liquid till the Thermometer points 
at gr. 156 or ſa, Which is an arithmeti- 
cal mean; betwixt tle ordinary heat of. hu- 
man bloed at gr. 99 or 100, and that of 
be: gore at::g#. :2T2/5 exceeding tho 
mice an ck as it falls d ſhore-of che 


AN 6” 1k 751 4 51 


T9191 
Pavan anima 1 FILTH TER clicks | 
wen this Beſide the pa VOOR] it would 


5 1 1D; 


„ In the Ague T had lately, Ss lbs a? 
paroxyſm, the heat of my skin was gr. 106; and fo 
that of my blood r. 107 or 108, And farther, what 
is very temarkable; in che beginning of the fit when 

; was all ſhivering, and under OE of cold, 
my skin was however 2 or 3 WT r 
healthy and natural ſtate. 
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| haye 


| hotter animals can jikewiſe bear a 
heat than we, And on the other fide fiſhes 
and cold animals may be ſcalded to death 
| with a heat len than that of our blood. A 

Perch, one 


. R 
% 7 ** - 


| Heat in Bopixs. 


have upon the fluids, I know our ners e 
are not able to endure ſuch a ſcorching ?: 
heat. If that be but a few degrees hotter 
chan our blood it comes to be intolerable. 
Sir auc Newton * and Mr. Amontons e ſelt 
water too hot for their hands ſtirring in it 
caſily to bear at gr. 108. I ſuſpect indeed 
the full heat of the water had not been 
thoroughly communicated to their too bulk 
Thermometers. I find it becomes ſcalding 


hot to my hands and feet at gr. 112 or 


114. And ſo I reckon will moſt people 
find, who have not their organs too cal- 
lous. We ſhould not however judge of 
the delicacy of the body by the ſenſation of 
the hands, which in many folks by labour 


and uſe are rendered 1 inſen- 
fible, Mr. Anontons's valet could bear 
water of the heat of gr. 122. And 1 have 
ſeen folks who could handle things freely I 
could not well touch. I doubt-not but the 


e of the moſt ew of the 


Phil. Tranſ; Abr. IV, 2. b. 3. ha 1 
2 : Mew, Ae. Sc, 1703. P 236. 244. 


greater 


De 7. arious Dane of 


2:35.47 Branchial fiſhes, died in 3 minutes in water 
I heated but to . 1 * N 

"icq, At firſt: men often gave names to 

| Sg from certain reſemblances without 


pretending thereby to underſtand or exhibit 
their natures. And in this view Phyſicians 
may continue to talk of the ro ave, the 
Febris ardens, and Inflammations, and freely 


uſe theſe and other fiery -names, if they 
mean no more by them (as it is likely they 


did not in the original uſe of them) than a 
figurative way of expreſſing extraordinary 

heats of the body, or the heat of the blood 
carried conſiderably beyond its natural ſtate. 


But from undeniable experiments we fee 
they muſt be much miſtaken, who not 


confining themſelves to the figurative uſe of 


| theſe names, and led aſtray by vain and 


ill grounded theories, talk of real ſcorchings 
of the body, and. actual burnings of the 


heart and other viſcera, of cbullitions and 


efferveſcencies of the blood, of its being 
kindled and ready to burſt into flame, and 
of other ſuch fiery. deſcriptions of heats, 


which no animal, while in life, can bs 


2 Muſſchenbr. Tent, Exp. Ac. Cim. Add, by 122, 
d  Willh Phang, Rat, II. NA.. 
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brought 


Has . Bovthes? M 
Lrodjhl into. 80 that theſe are ways of r 
ſpeaking, which, to prevent miſtakes, ſhould ys 1 
have no place out of Poetry; where alone 1 
ſuch bold figures, and theſe expreſſed in = 
ſuch a ſtrong manner, without any reſtric- 

tion, are to be allowed. Thus ſorhe 1 


| = their ane _ be er : 
leur to burn and Cor to Ae: blade: 1 
. either bf ſupplies their werſe*." Ot St Mi 


| But r Eee who from the* ikente: tank ä 
great conſequence of the ſubject they deal _ 
in ſhould be more ſtrictly tied to truth, - 
gravely to talk of the Liver burning up the 
| Bile, and ſpeaking of the Heart as they 
would of a piece of red hot iron burning 
the hands of thoſe that touch it *, or boil 
ing up into froth” the blood that falls into 
151 and others" to give out the Stomach 
as a en N our 5 — great 


ca PO a tad , 2 Sh. . : 
d Abu Jaafar Ebn T. i Philoſ, Autodid. p. 6. 3 -- 
Ali Rodoan apud Gom. Fereir. Antonian. Marg, P. : —_— 


326. '770. Columb. 'De Re Anat. XIV: 9 m. "ff | N 1 
481. br. Anat. II, 5. 
»Des Cartes de Meth. ka e f 
a 18. 72 af; Ex . pit n —_— 
325 1 
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2 heat * ſuch aſſertions, I ſay, as theſe are 
uns errantable impoſitions on the ſenſes of 


The Varimus Degrees of 


eee fend) e by al Ld 


L n 1 FOX 
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knees the body or blood of animals to 4, de- 


gree of heat very much beyond its ordinary 
healthy temperature. Nar indeed are we 


able to bear any very great exceſs of that 
kind, either in the body itſelf, or in the 
medium without, us. We can however an 


the other hand endure, greater exceſſes of 
cold, at leaſt externally affecting us 3 there 
being many remarkable inſtances of the ſur- 
face and extremities undergoing, very great 
colds Without being abſolutely, deſtroyed. 
—_ all, I ſuppoſe, ſome time or other 
even here experienced very. ſtarp nipping 
colds. Theſe however are g com- 
| pus to the frightful accounts we have had 
of the great prevalency of cold on the bo- 
dies of men and other animals in the more 
northern countries. Often are they quite 


frozen to death; but at other times, though 
the cold has gone 2 great length, they are 
r Prof. 6. Sake of ts 


happily | 


ww p. 35- 


e 


Y ” 


ti We eee 2 6 ” 1 


mals found ſtiff cold in their lurking places, or * 


buried in lumps of ice, that by the Srimulus of 


pain or a warmer air have been again brought 


to their life and ſenſes, Partial freezings of 


the noſe, hands, feet,” c. of che human 


body are frequent. . But what is much more 


there are inſtances? of men being! ſo frozen 


water they contracted a cover of ice Gr N 
thei whole. body, which therefore in alf W 
_ exterior parts muſt „ 

ſidetably under gr. 3 


as gr. 25 the Wed mah hre seen frozen 
in ſome 2 its veſſels. However even in 
this terrible threatning Nate, when the whole 
body ſeemed to run ſuch a riſque of conge- 


tien and the ſleep of deaths} by: good u- 
nagement, well underſtood in cheſe intem 

Perate countries, people have been recovered 
to their life again, In ſuch extreme caſes 


3 that the internal heat muſt 


too have been conſiderably impaired: but 


how low that may be carried without dan- 


ber or e eee yet de- 


ibo 


© Boyle Exp. on Cold Abr. I. p. ey. 673 . 
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1 4 termine. Ia the mean time the meaſuring 
. heat of the Birds and Beaſts that 
the winter in n 1 os infendibi- 
matter. 5 rRNA } 498 bas +1441 31 95 
Thus much in lp mans bbithe Heat-of 
| - Animals cthinturfubje having been more 
1 another treatiſe De ca- 
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7 vI 07 the Heats f Waters, Oib a Soles, 5. . 5.8 AY 
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The er or Auidity.of ail} wall 
are tp effuaied or permanent properties in 
them; but are rather a ſort of circumſtan- 
ces or accidents manifeſtly depending on the 
various degrees of heat applied to them. 
Some of the hardeſt bodies may be reduced 

to a fluor by fire. Stones, Metals, Salts; 
Sc. ſome by leſs, ſome by greater degrees 
of heat. may be melted down into fluids; 
which 2 continue ſo, as long as the re- 
quiſite heat laſts. On the other hand moſt 
of theſe bodies, which to us commonly ap- 


A pear in a fluid ſtate, by cold, or the dimi- 


nution of heat, may be brought to a con- 
ſiſtent form. And if there be ſome fluids | 

which have never been ſeen to freeze; this 
may, with a great ſhew of reaſon, be a- 
ſeribed to 8 difficulty or perhaps impoſſi- 
bility of getting altogether rid of heat. 
And for the greater illuſtration. of the doc- 
trine of Heat; and to get a farther view 
into the natural | hiſtory and philoſophy of 
Bodies, we will here endeavour to ſettle 
the _ of Firmneſs and Pluidity in a 


x L 8 
. ; * N 5 N 


the eee e or _ 
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nh, many of them, as far as our own, or 


other. peoples obſervations can carry us: for 
— oo the greater 
Fabrenbeit's ſcale; which we will ſuppoſe 


Thermometer could bear. 

I is 4 bold but a very jut expreſion-6f 
Sits Jar Newton *, when he calls Water 
, fluid taſteleſs fale; which,” adds be, 

tt nature changes by heat into vapour, and 
<<. by cold into ice, which is a hard fuſible 
3 — and this ſtone returns into 


| „ water by heat.” Agreeable to which 
view of things Dr. Boerbhaaue calls Water 


2 kind of glaſs that melts at a heat any 


thing greater than gr. 9's. ad nes 


between Water and Ice. 


All our ordinary Liquors are: +. but Water 


* an additional mixture of. ' Oils, : galts 


and Farm; and have all or mat of them 


been obſerved: to freeze, ſome at a greater 


and ſbmme at a leſs degree of cold under the 


| freezing of common elementary Water. ory 
fluidity: eafily: enough. Dr. Boerhaour's 
. e Blocd ern 


1190 7% i fi 


e 248, > Chem, . 6 
Chen it“ 775. a, L 39 * 


uniformity reducing them all to 
prowadied even much beyond the heats his | 


FTT 222 


ly loſe their 


Y in Bom. 


Wart, viz. at gr. 32. But on trial it „ 
found to reſiſt the cold ſomething more. — 


The Blood of a Lamb was not frozen at 
gr. 293 dut it was turned into Ice at gr. 
25. And ſome of the cold animals pre- 
ſerve the fluidity of their liquors ſtill more 
obſtinately. Some Inſects indeed were kill- 
ed and their bodies hardened at about gr. 
20 b. But there are others that reliſted 
the cold betow gr. 4 puſerving|} the life 
and ſoftneſs of their bodies, and the ne, 
of their j juices ©. . 

Milk is not ill to harden, freezing. 1 
think at about gr. 30. 

Ordinary Urine "HR at gr. 28, chi A 
if it be ſtrongly impregnated with Salts 5 
Oils it may continue fluid = a col ſome- 
5 what greater. 

Fxrrnented Liquors do not. Hips ſo a. 
as ſimple. Water, ; and the ſtronger" they 
are they can bear the greater cold; and 
when they are frozen, it is the weakeſt 
parts that ſuffer firſt, the ſtronger and more 
ſpirituous often continuing fluid. Sthall Beer 
and mall Wines eaſih/ turn into Ice 3 and 
the great colds""itt, fn; 9 
* Reamur in A 80 1731. 
ac p- 5 84 2 FI 
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Bader, 
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26.547 Hudſon's Bay, &c. froze the ſtrongeſt 


Wies, as ſtrong Claret, Nuala, A 
„ 


Such colds were corals very great; 


but thoſe who had occaſion to obſerve them, 


had not the means of taking any exact eſti- 
mate or determined meaſure of — ; which, 


if an opportunity were offering, we can do 


now with greater certainty . 
Not only the ſtrongeſt Wines may be 


frozen. ; ds itſelf has been converted 
into ice ; the ſtronger part, if there be 


bulk enough of the . uſually retiring 
Wine) and there conſtituting a ſtronger Spi- 
fach muſt undoubtedly have been a very 


great cold. Brandy eluded Dr. Muſſchen- 
broek's © attempt to freeze it with the cold 


« See Boyle Exp . 594. 607. 60g. 
Abr. II. p. 132. V Merret Exp. of Cold. p. 47. 48. 


and Madera to freeze at about 


to the center (as in the freezing of ſtrong 


rit of Wine ſeparate from the reſt. And 


* of ſnowand beaten ice, A mixture of to- 
lerably well rectified Spirit of Wine and 
Water in * 1 parts, which I reckon would 


610. Scepk. Chym Abr. III. p. 281. Phil. Tran. 
* Laft winter I found good ee. e Cres, 
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Cs the ſtrength of r 1 
mon Brandy, was not frozen but with the 


cold of gr. 7. A weaker mixture of I 


part Spirit to 3 of Water froze at 8 
But on the other ſide, a ſtrong mixture, 
where the Spirit was double the Water, 


did nat freeze till the Sol carne down wt. 


. „ 


Hut Mr. de 3 coftified Spirit of 
Wine itſelf under went in the winter at 
Torneo a cold greater than any thing be 

was able to make in France. There too it 
was frozenb, though at what degree we can- 

not tell. Only we are ſure that the cold 


able to do i it was no greater than gr. 343 


perhaps à good deal leſs. If people "ae. 


appriſed and on their guard, this might be 
accurately enough determined. in ſuch cold 


countries; where I ſuppoſe the molt perfect 


Alcoholmightbe frozen; and perhaps even th 
lately invented ætherial Spirit of Wine itſelf. 


Vinegar is the produce of a ſecond pro- 


ceſs of fermentation, whereby all t the Oil 


and Spirits of the Wine are conyertet into 
a lean acid liquor, that reſiſts cold pretty 


much, and (like Wine and anlent h 


Reamur in Mem. Ac; 'S pray 5.46. * 
35 2 Fig. de la Terre p. 38. 5 | 
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1 5 AY the ſtronger it is, the more. Common 
* Vinegar is — not difficult to freeze, 
that may ordinarily happen at about gr. 


28. But when freed of a great deal of 
its phlegm by diſtillation, under the name 


of Spirit of Vinegar, it reſiſts a much 


greater cold. However it was frozen when 
expoſed to an intenſe cold, as Mr. Boyle” 


cel us; as alſo when ſurrounded by an 


artificial mixture of Snow and Spirit of 
Nitre. But Dr. Muſſchenbroek*, who tried 
the experiment after Mr. Boyle ©, neglected 


to obſerve, or at leaſt to tell us, the cold of 


that Vinegar Ice. In this freezing there 
was a part of it continued fluid; the 


ſtrongeſt and moſt concentrated vinegar 


that can well be imagined. And yet this 


too, by a new application of the cold mix- 


ture, was wholly turned into ice“; ; whereby 


its firength and acidity was conſiderably im- 


But the ſtrong Mineral Acid Spirits pre- 
ſerve their fluidity much better ; excepting 
however Oil of Vitriol, which begin conge- 
lation (or coagulation rather) near as ſoon as 


Exp. on Cold Abr. I. p. 593. - 
+> Tent. Exp. Ac. 2 Add. p. 175. 
Exp. on Cold Abr. I e al 1 
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fr Water · * In the trials which Mr. ESSAY, 
Boyle and Dr. Merret © made in the very... 
cold weather they found nothing of 5 1 15 


ing in Aqua Fortis, Spirit of Nitre, Spirit 


of Salt, Vitriol, &c. Nay the ordinary 
cooling mixtures does not affect them. But 


Fabrenbeit by reiterating ſuch cold affu fi- 
ons produced a very intenſe cold at—gr, 
40, whereby Spirit of. Nitze itſelf een 


and ſhot into cryſtals 9, 


The Alaline Spirits do not ſeem to be 
endowed with ſo great a power of reſiſting 
cold. Spirit of Urine and Spirit of Human 


| Blood were frozen in cold weather in Eng- 


lande. And a cooling mixture of Snow 


and Spirit of Nitre congealed Spirit of Sal 


Ammoniac made with Lime f This mix- - 


ture was able to freeze Spirit of Vinegar, 


and weak Spirit of Salt, and to turn other. 
faline liquors into figured ice, But it 


.  Merret Acc. of Freez. p. 8. Confer 4 Boyle 
Abr. I. p. 396. 559. III. p. 482. But it ſeems this 
its diſpo tio tion to freeze or coagulate goes off Ty time. 


en Muſſchenbr EM. Phyſ. F. 920. 


Boyle Exp. of Cold Abr. I. p. 596. 
_ © Merret Acc. of Freez, p. 17. 

* See Boerh, Chem. I. p. 164. 165. | 
Boyle Exp, on Cold Abr. I. p. 59 3. 597. Exp. 
©" Ib. III. p. 482. pip Cos | 

p. 5 o. „n „ I 57 | 
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r had no diſcernible influence on Spit 4 


Nite. 4: 
Water Se unh a; nnd 


| quantityof any of the ordinary Salts freezes 


in cold weather; as with Sugar, Alum, 


1 Vitriol, Nitre, Sea Salt, Verdigreaſe, Arſe- 
nic, Sal Ammoniac, Kelp, Lixiviate Salt, 


&c . e Slain of Gal Gem did not 


freeze with the reſt b. And Oil of Fartar 
per. deliquium was brought to congeal _ 
dy amixture of Snow and Salt. Sea Water 
. freezes, whatever has been inadvertently ſaid 
to the contrary. The northern voyages are 
full of this . The Zuyder Sea in Holland's 
often frozen up. And the Baltick is a 


ſtrong inſtance offering itſelf every year of 


the Sea Water being converted into ice. 
| Nay it freezed at London with Mr. Boyle ©. 
Ant I have found ſmall parcels of ſaline | 
bitter ice in ſome places E= ſea . 
where the water had been toſſed up, 
allowech to ſtagnate. The froerin ing Pt! 100 
Sea Water i is Ane, 


| le E e Cad Abe, L 5 
e XP. ” Þ. 599. 593. 596, 


FRE 
© Boyle p x 
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And Syrups, 


FIERY Gn 93 * » 2 8 8 5 0 my 
in Wen . 


P | Bains: 


will not be wondered at. But we are told 5 1 
that a ſtrong Brine of Bay galt cannot be 
frozen even in the northern countries vd. 
| which are but ſtrong ſolutions 
of — AO up together, are 


not congealed with cold. 
: ' . » a 1 ** | 4 a * 1 3 
2 ENS. | 9 ; | 4 
4 is 4 4 ” 6 * - ; | - ; 
pf a : 74 „ a 72 


| oil b. rd Ken or at en . 
1 lied by cold. And ſome of them, as 
the Reſins, common Sulphur, Sperma Cet. 5 
Tallow, Butter, '&c. exiſt ordinarily in a 
conſiſtent form, though in their nature tlie 
are as truly Oils as thoſe that moſt obſti- 
nately retain their flutd ftate. But as Oils 
are gradually thinned by heat or thickened _ 
by cold, the limits between their conſiſtenex 
and fluidity are not ſo exactly determingble 1 
in them as in watery ſubſtances. 155 


Very many Oils preſerve Wa Auidity bs 


Ho colds . We have not heard of the 
Boyle Exp. on Cold Abr. I. p. 597. Merret Th * : 


Phil. Tranſ. mg 2 „ 
© Merret Ibid. p AR 


© See Boyle Exp: on Od Abr. 7 on. . 
6 EY 


ME. 


der Water, when fully ſaturated with ®5gar Y 1 


5 


. 5 


1 324 6 EY Far arious. eh „ 
„ Pe diſtilled Oils being frozen; except 
— that once Mr. Boyle found chat un- 
1 hy  redtified Oil of Turpentine had its upper part 
= _' turned to ice. And Oil of Aniſe for ordi- 
nuary appears in a ſort of Butter fate till it bY 
be warmed to gr. 
„ 5 8 Bade ef be cxpretied Oils Mund wur | 
= -- "the coll very. well; ſuch as Oils of Linſeed, | | 
= Hempſeed, Nuts, Sweet Almonds, Ge. 
But common Oil of Olives ſiffens and 
. + - grows opaque very ſoon, as at about gr. 43. 
. But different Oils, and different parts of the 
ſame Oil freeze at different degrees of heat. 
So that we ſee ſome part of this Oil ſome- 
times continue fluid in pretty ſtrong froſts. 
Wax is a vegetable Oil collected from 
flowers by the Bees. This ſwims on wa- 
ctter, and does not loſe its firmneſs and opaque- 
5 "908; till that be heated to gr. 142. 
All the Reſins may be looked on too as ve- 
getable Oils, and they melt with a heat below 
that of warm water. Common Roſin comes 
to a ſort of fluid by the heat of about gr. 
_ ._ - Many of the mineral Oils appear for or- 
dinary fluid, as ee e &c. 


| * Thid. 


59 7. | 
Boyle 'Or „of Heat, he Abr.I, p p. 559. "Exp. | 
on Cale Abr. I. p. 95. 1 Me 
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5 become firm. Othiers again, as Af phaltos,, Wyn) 
8 Succinum, &c. we find always in a firům 

i- dry form; but which may be melted 5 

it beat. And Sulphur too is ſuch an Oil. 
d F lowers of Brimſtone, that is to ä 

t F pure Sulphur melts into a fluid with the „ 

l, 1 | heat of gr. 4? Ce : = 11 

21 Train Oil does 8 1 And 

5 1 ſuppoſe it was from this that Olaus Mag-... 

5 nu tells us, that it is uſual in the northern - if 

> regions to fill up the frozen ditches of for- 

7 _ tified places with Train Oil in the winter, q 
do preſerve the lower water fluid. Butt. 
Mr. Boyle © and Dr. Merret i found it fro if 

zen even by the cold weather of Englands. 


| But the other ordinary animal Oils ra- 
ther take a conſiderable heat to keep them 
fluid. Butter is ſuch an Oil. And that in 
the month of May took a heat between gr. 
80 and 90 to oil it: but being ſo heated it 
Rope Jomething | _ till it alk. to r 
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1 Exp. on Gold Abe. I p. 596. 598... | 
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£4547 Metallic ML HAM haute | 
wand flows the eafieſt, or with the loweſt 
heat. By Sir Jſaac Newton's obſervation *, 5 
teduced to the numbers of our — 5 
ter, it melts at gr. („ L322 jb. 
Dr.  Muſſchenbroet's experiments carri-. . 
ed it but a little higher, viz. to gr. 
(422 X 122 432=)422. And there may be 
greater differences from accidental mixtures, 
Sir Jaac's experiments of moſt of the 
Heats below this of Tin are, I believe, 
pretty near the truth. The Heats beyond 
this being deduced i nee eee 
we cannot be ſo ſure of. 85 
| Lead is the Metal next to Tin tha 
tunes: eaſieſt. But here I do not find: dif-. 
|  - _ . ferent folks obſervations agreeing fo well as 
I in the other. S 
© out the heat of Lead beginning to melt, 
that would fall on our gr. 540. But ac- 
cording to Muſſchenbroek's experiment re- 
duced to our numbers, the Mercury by 
ſſiüuch a heat ſhould riſe to gr. 769; were it 
1 ſuſceptible of ſuch a great A in a 


a Phil. wat, Abe Ys 9 "a | 
e. Exp, AG, cim. Add. L N I.. 
2 bid. p. 2. : © Ibid, - „ e g f 
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= 6 Har in k nb ET 
EY; 1 And Mr. Anontons* found r 
Gun-powder to ibe | "ge on . — — 
heat that melted Lead. 
Some bodies, a e into one 
45 maſs, become more firm than either were 4 
2 © | in pants Hiake:» And on the other hand * © 
E: others, when put together, make a com- — 
pound more diſſolvable than its ingredients; 
much contrary to our expectations. 80 lit= 
tle ſhould we pretend @ priori and without | 
1 ts to determine the nature and 
properties of bodies. e = 
Thus Lead and Tin may Pars} „ 
pother i in ſuch proportions, as that the whole 
. ſhall melt more eaſily than even Tin itfelf*. 
155 A compound of 3 parts Tin and z of LH 
Iz Sir. Jaac found Sk at his gr. 57, or 
cur gr. (32 )334 . But if the 
Lead be in a greater proportion to the Tin 
a higher heat than that of melting Tin is 
requiſite to make the compound flow. For 
he experienced a heat of gr. i 
| L. melt a mixture of 4 parts Lead 
| ene e 


| „ W 
» Muſſchenbr. Ibid. Boerh. Chem, I. p. 751. | 
| f Tranf, Abr, n. „ i 
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. The Parks: ä 15 
1 a7 the Tin'as'5:t0 1, that bear was nor able t 5 
es the mixture in fuſion 0 enen 5 
W bat till vaſtly Bente the Saflbleneſ: 
0 the: Mecthls-s the addition of Riſmuth 
or Tin-glaſs, a Marcaſite-or Sulphurep-me- 
/tallic ſubſtance; not Jo caſiy meltad as Tin. 
- -That Biſmuch Sir aur ' Newtor uſed in 
_ theſe curious experiments, w thall juſt mow | 
ae occaſion 10 copy from him, did not 
melt wich a heat under gr. 460 And 
Dr. Muſſchenhroek's Biſmuth was — 
harder to diſſolve, to wit at gr. 1051 =. 
An 2 golden Marraſite, though more 
Kuril, took gr. 506 to melt it. en 
A mixture of Tin and Tin-olafs mes 

vl Aba unt les than | what is requiſite to melt 
itber ſeparately *. When they were in 


equal quantities the compound melted at gr. 


233. Af von alter this proportion the 
en N ſuſceptible of a greater 
Heat. When the Tin was double the Biſ- 


muh it did not melt with a heat under 

gr. 334. » And it ſtiffened in this heat 

when che Tin was to the Biſmuth as 5 10 
3 3.f And if the proportion of Biſmuth be 
very ſmall, the heat required to oy the 
7 os INE „ Muſehenbr;Tbid. - pied 
1 Newton. Ibid. p. 2. Ibid, 2 Ihid, AT 


— . 


there was — — , 


in the mixture it would not melt with a — 
| ee er gv. 392%. II Be e b : 7 
We wers told by Sir ſoc hi th how + 

of Lead was gn. .540, and that & =» 
Biſmuth 460. But theſe two bodies if ; 
diffieult to be melted by 
blended together into one maſs, are nyel «© 5 
eaſier brought into fuſion. — T -Þ — 
chem in equal quantities bus jurt ſiffenedat © 
gr. 334 and ſo would —_— _ yay. — 
er hear © 
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2 parts, which he tells us keeps — 
- | with a heat © moderate that it would not 
255 ange paper. Sir Jac comtrived' a mixture 
t of 'them-in ſuch proportions: that it melted © | | 
4 and kept ful Wich a heat ſtill ſmaller, neee 
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0 * 1% of -Biſmath but ju Rifencd at ht 


3 And ſo would have fluxed 


. with vety little more. And another mix- 


ou 


ture of the ſame materials in a proportion 
ſomewhat different from that aQually melt- 
ed by the heat of gr. 246 b. It conſiſted 
of the Lead, Tin, os eee "pu ae: 
e to one another of 1, 4 and 5. 
Antimony is a mineral compounded af 0 
1 and metallic parts. The metal- 

lic ſubſtance, when ſeparated from the o- 


ther, is called its Regulus. This is able to 


bear a great heat without melting. When 
with Iron, and fo going under the 
name of Regulus Martis, it was found to 
ſtiffen only at gr. 805 e, and fo would 
take a hen ſomething nm thoro hly to 
melt it. 2 J ee 
But this Regulus fluxes Gurathing eaſier 
1 mixed with Tin or Biſmuth. A 


mixture of it and Tin in equal portions 


was found to melt at gr. 63 5 l. When 
the Regulus exceeded 5 times the quantity - 
of Tin it ſtiffened at gr. 752 ©. And ſo 
too did a mixture of Regulus wes Biſmuth 


in the proportions! of 2 to 1 *; But when 
-* Newton, Ibid; / Mn Di. + dam, ng 3. 


; * Km, did. * Idem, Ibid HG 
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wha Dewan 


— | 


Biſmuth, as in the ratio of 4 to 7, the 


compound was eaficr melted ; for ined 
at gr. 635% 5 
Thoug h would: eee I 
ects that he dee) of eee, 


Tin and Tin-glaſs a power of refiſting the Fo 


fire, and that even ſomething greater than : 
its proportional quantity in the mixtures 
ſhould require; yet it promotes the fluxibi- 
 lity of the harder Metals. When added to 
red hot Iron it ſoon brings it into fuſion b. 
And it increaſes the fuſibleneſs and volati- 
WY ſome of the other RANG: 


(. O. 9: 6. "IP 
2 
1 Hard Metals Silver, Gold, Copper 
S and Iron require a more intenſe degree of 
ö Bun to deſtroy their conſiſtency, and bring 
them into a fluid ſtate. And before that 


1 too they undergo a very remarkable change, 


appearing in a ſhining form; when we know 
that they have a vaſt burning force, far ex- 
ceeding the heat of ordinary hot bodies, as 
the ſummer air, boiling water, &c. the pro- 
I. Did. eee 
ä renn 56.4” an GE G7. 
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eren 10 S mw At: 2 Att. | 
1s; W olliving.*< rhe beer bl ery 
© Jron to be only 7 times greater than the 


c ordinary heat of the ſun in ſummer. 


But this ordinary heat of the ſun in ſum- 
mer is not a very definite thing, eſpecially 
as then as FT 80 that we are, not 
= fure what Dr. pag ny reckoned | 
fappole he ha ſome view to what be found | 
in Sir haar Newton on that ſubject. 

Very early had thi great man been mak. 


ing experiments on the various degrees of 


heat in bodies. And it was from theſe his 
firſt trials he had what: he ſays of them in 
his Principia, reckoning the heat of red 

. Hot Iron to be 3 or 4 times greater than 

that of boiling © os M Almoſt as Dr. Pit. 
cairn ſoon after gave out the matter in his 
ee e r to whom I am ready. 
to think Sir ac bad communicated this 
obſervation, that by the heat of our ſung» 
ner alf che Oil is raiſed in the Ther- 


x degrees, by the heat of our 


Ae 52 by abs hegs of rd hot 
"Em, e Theo 21 56. 


0 e me tm 0 er A 


ee ner or 


„ 


et to thrioe that 
— in our Cakes rei 
But upon what eee took ; ., - - 
Ae n candens) to be but „ 
3 or times hotter than boiling water! 
cannot well tell. Nor how either he or 5 
Dr. Pitcairm could: determine the dilatation 
of Linſced Oil by the direct application of 
: the heat of red hot Iron, can I conceive 
any way' poſſible ; for it boils by a mucck Þ 
leſs heat than that. And if you - Were to e 15 ; 'Þ 
1magine Oil to expan regularly ir e 
you: pleaſe without boiling, the heat of red 9 
hot Iron would carry it much beyond 1 5 0 —_— 
or 200 ſuch degrees; that is to ſay it 0 :  , = 
dilate — eee or 41 times | 
* is true "Sir Je — n „ 
1 
| 


| —— as a conjecture; which how 

ever as it ſtands in the firſt edition is ſtill 

Z eee wer ame N — 
he publiſkied: them made ſome new experi-) 5 2. 
ments, whereby in a very ingenious way he 

had found the heat of red hot Iron to be a 
good deal higher. For his firſt enquiris 

concerning the comparatiye heat, of bodies l 
| aun en commonly: the fate of all: firſt EE. 
Bb — 
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. Various „ Be of 


Aus are) have laboured under ſome imper- 


— fection. 


of them in that excellent paper 
teady we have been ſo much beholden for 
ſo many curious experiments and uſeful 
hints) containing 4 ſcale of the degrees of 
beat determined with an Oil Thermometer 


with 


But as this affair 'was well worth 
proſecuting, his great and inquiſitive genius 


did not reſt in them. He 


1701 gave in to the Royal Society the reſult 
(to which al- 


= and a lump of red hot Iron *. 


to ſpeak 


Of this method of determining the degrees 
of heat we have already had: occaſion 
more fully. 


which | coincides with our 


gr. 22-0635 heated bodies be- 


gin to ſhine in the dark, but juſt ſo as to 


de perceptible. This may be called the 


- ſhining point of Heat, But I would ſup- 


poſe from the train of Sir Jaac's experi- 


ments, that this and what he ſays farther 
of the ſplendor of beated bodies is to be 


LY 


repeated his trials 
greater care and exactneſs; and an. 


| It is the reſult 
of his obſervations we are juſt now con- 
cerned with. And we are told © that at 
his gr. 114, 


meant ſolely of Iron. For it is TR 


Phil. Tranſ. Abr. Iv, 2. p. 1, he. 4 
. INS '*Phi, Trank, hid, b. 3- 


Iron heated red hot in it was gr. 


1 Haar in e Po N 3 
: FE eee other ber 2 1 
dies may arrive at their ſhining heats in dif. vans 43 
ferent degrees. 
But Iron muſt be vaſtly heated beyond 
| this to have the character of being red hot, 
Before it can ſhine briſkly even in the dark 
it muſt be at gr. 752 *. And yet then it 
has no. perceptible ſplendor in the twilight. 
And it is not till the heat arrive at gr. 884 
that bodies ſhine diſtinctly in the twilight 
immediacy: before ſan-rifing or 4 its 
ſetting* ; but not at all or very obſcurely in 
ſtrong day-light. And agreeable hereto we 
find among Dr. Muſſchenbroe's experiments © „ 
an Iron Rod heated, but not reddened in 
the fire to have been lengthened ,276 de- 
222 of his Pyrometer; which falls'on gr. 
21 X.252.1.32=)969 in our ſcale. 1 
In Sir Jaac's reckoning the heat of 
a ſmall pit coal fire a" and of 


222X232 4.32 01049 l. Fare of Steel 
heated in the fire till it was red, Dr. 
Mn frns.50 be lengthened 364 
of his degrees; andconſequently to have been 
heated to our gr. (3 —+32=)»995: 
„bil. bid. * Tent. Exp, Ae, Cim. Add. 
II. p. 47. 48. * Phil, Tran. Ibid, * Tent, &c. 
_ bhid.p. 48, 49 : 
e B b2 vu 
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„ 4. 10. differing cad Soc 4 


heat of 4 ſmall p coal fs. 
nk But he * gives out the e A mall 


wood $1 fire as greater, amounting perhaps to 
= 200 or 210; which is our gr. 

＋32 = 01408. And a greater fire 
he juſtly reckons hotter ſtill, eſpecially E 
blown with bellows, | Copper ſhining 
hot from the fire Muſſchenbroek > found 

| ard: 392 diviſions, that is to our gr. 
(5 £242 4-32=)1228.. And to be fure I- | 
ina reddening and mcking e on 1 


greater heat than Copper. , : 
This mater to be farther pace by : | 
a, a eur wt Tit +; 77 Oo | | 
VL, Of the boiling Heats, afl Las ond 1 
- Melted Bodies. 4 1 

5 ry e e of lined no : 


greater than that of hot animals, is ſuffici- 
ent to generate air bubbles in freſh Water. - 
But to make it really 


of our Thermometers that = when 5 

che Mercury 1 18 raiſed to gr. 212 6 JEVO gt 

Walkie: Water is incapable. of being heated 

* PR Trand, Tf, © chr e. Ibid, Þ: 49. 50, . 4 
=. 


£ F * 
* Aa * woe 
* 


in an 2 fate wy the: ere vegas | 
Which circumſtance is to be underſtood too 
of the Boiling Heats of the other flaids we 
ſhall have -occafion to mention. 

beg Waiter in boiling does ne 1 
ki ſenſibly greater than common Water. ö Ez, 
But if the Water be as ſtrongly i 
nated with · Salt as it is capable of being; It 
is ſuſceptible of ſome more heat. Dr. 
Boethadve * found: fuch a flrong pickle boil 
yp to the heat of gr. 218. | | 
A Lixive of Pot Aſhes — 
240 before it boilsb. And the common 
Saline Spirits, which are ſtrong; folations of 
volatiliſed acid Salts in water, bear this 
great or a greater e e Spirit of 
Nitre comes to gr. 242. And I ſuppoſe 
Aqua Fortis, Spirit of Salt, We. ure ij... 
ceptible of much the ſame. But Oil of 
Vitriol, that ſtrongeſt of all the Acil Spi- 
rits (and Qil of Sulphur per Companam id 
much akin to it) goes to u vaſlhy reuter 
heat, to wit, to gr. 5466. 

But the common true Oiis require a « 
much greater heat to bring them a boiling. 
It is nue Alcohol bos with the loweſt de- 


Chem. I. f 46 bee That, .. 
«0 18. , * Thi, 2 © Thid, _ 
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3 MS anne heat of any liquor, to wit at ge? 1 
= NN This ab And Alcohol 2 
= '& but a thin Oil. But then by rac 
3 cCeſſes of Fermentation and Diſtillation it is 
ſo much ſubtiliſed and attenuated, as 8 
become thinner, more volatile, and eaſier 
EO | boiled than Water itſelf ; as Lord Verulam 
co long ago obſerved b. 

ILT Thoſe Oils that have e in 
have a much ſtronger coheſion of parts, 
and can bear a much greater heat. © Ma- 
c jorem calorem deſiderat ad hoc ut bul- 
t liat oleum, quam Aqua; & tardius 
© multo bullbe incipit, ſays the ſame 
Lord Verulam. Oil of Turpentine is a. 
mongſt the thinneſt of all theſe, and yet in 
| boiling it raiſed the Mercury in the Ther- 
mometer almoſt to gr. 560 4. And here- 
about I reckon the boiling heat of the o- 
ther ordinary Volatile or Stillatiti ous' Oils. 
Which however as the boiling nee is 
always augmenting ; the mare volatile 
. fiying away, and eg the reſidue 


— 


Ent” _" and Boerh. 8 168. 4 746. 4 
e * 50. 769. 


| thicker, 


| 5 


The Expreſſed fixed Oils cn ate n fill 
4 greater heat. I find Mr. Fubrenbeit and 
Dr. Boerhaave ſpeaking as if 


degree of heat, viz. about gr. 600 b. And 


into flame. 


f 


mometers, from the lengthening of Metals 


F 


in boiling they are falveprble of fill « muck. - 
heat than this before 


ed us with a method of judging of that 
heat independently of the common Ther- 


expanded in it; by which the heat of 
boiling Oil came out conſiderably higher 
than what is aſſigned to Mercury boiling. 
From the freezing point he found © the e- 
 longation of an Iron Rod in Rapeſeed Oil 


fo boiling as to be ready to burſt into flame | 
to its elongation in boiling water as 201 


to 53 ; and conſequently as 682 to 180. 
So that if the Mercurial Thermometer had 


been capable of being lengthened out far 


Did. and p, 7 748. and Phil. Tran. Ibid. 
» Fahr. in Phil, Tranſ. Ibid; p. 18. 52. 


Ibid. p. 165. 265. 291. 747. 748. 754. 
Ell. © Tex, 
t. 


- 952. 
. Ac. Cim, Add, IL p. 20. 5 oh 


and 
Quickſilver began to boil at much the fame _ 


Dr. Muſtchenbrock has n b, 


as. 
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